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The Trend of Lumber Prices' 


THE RISING TREND of lumber prices 
in the United States has been a 
subject of serious discussion for 
many years. The fear has been fre- 
quently expressed that continued 
increases in lumber prices at the 
past rate would place the lumber 
industry in a progressively weaker 
position with respect to the manu- 
facturers of competing materials. 

Various writers have attempted 
to explain the cause of the rising 
trend of lumber prices by condi- 
tions limited exclusively to the 
lumber industry. Compton in 1916 
(3) and Bryant in 1919 (1), who 
were among the first to note an 
upward trend of lumber relative to 
all-commodity prices, suggested 
that the phenomenon was due to 
the gradual shifting of the center 
of lumber production away from 
the lumber-consuming centers in 
the East. Both Foster (7) and 
Hall (8) in 1946 recognized that 
the low efficiency of lumber mills 
was partially responsible for high 
lumber prices after World War II. 

Notwithstanding the contribu- 
tions of previous writers, the na- 
ture of the forces underlying the 
trend of lumber prices is yet to 
be fully explained. The purpose 
of this article is to show that these 
forces are rooted in certain rela- 
tionships which exist between the 
lumber industry and the rest of 
the economy rather than in condi- 
tions limited to the lumber indus- 
try. 


Trend of Lumber and of 
All-Commodity Prices 


The wholesale-price index of 
lumber in the United States from 


cr 


1860 to 1955 is depicted in Figure 
1 along with the wholesale-price in- 


‘The writer is indebted for help and 
criticism to William A. Duerr, State Uni- 
versity of New York, and to G. Orcutt, 
Harvard University. Any mistakes re- 
main the responsibility of the writer. 





dex of all commodities.. The latter 
has been relatively stable through- 
out this period. Apparently, in the 
long run, the American economy 
produces the goods and services de- 
manded by consumers at fairly 
constant money prices. 

Lumber prices have followed 
roughly a 3-percent trend line. 
They have steadily departed from 
all-commodity prices. This depar- 
ture has been particularly rapid 
since 1900. During the depression 
of the 1930’s, when the lumber in- 
dustry as a whole operated at a 
loss, the price of lumber did not 
decline to the previous low points 
of 1908 and 1915. Thus, despite a 
powerful downward pressure on 
lumber prices exerted by declining 
lumber demand, lumber prices re- 
mained at a relatively high level 
throughout the 1930’s. Apparently 
the lumber industry produces lum- 
ber only at steadily rising prices. 
Why is this so? 
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Relationship Between Price and 

Average Cost of Production 

Variations in lumber prices, like 
variations in the prices of all com- 
modities produced under competi- 
tive conditions, are caused by dif- 
ferent factors according to the 
length of time under investigation. 
Price variations within a short in- 
terval are caused mainly by de- 
mand factors such as consumer in- 
come and the number of houses 
under construction. The longer the 
period under investigation, the 
greater is the share of attention 
that must be given to the influence 
of the cost of production on price 
(10). This analysis is concerned 
with price variations over a period 
of almost a century. Consequently, | 
the emphasis here is on the influ- 
ence of the cost of production on 
lumber prices. 

The trend of lumber prices will 
parallel the trend of the average 
costs of producing lumber since in 


ALL COMMODITI 


1910 1920 1930 1940 1950 1960 
YEAR 
lumber and all commodities, 


1860-1955. 


(1860=100.) (These indices up to 1947 were obtained from the following sources: 
James, L. M., 1947. The trend of lumber prices. Jour. Forestry 45:646. All-com- 
modity and lumber prices since 1947 were obtained from U. 8. Bur. Labor Statis., 


Monthly Labor Review.) 
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the long run prices must cover the 
average costs of production. Thus 
the divergence of the trend of lum- 
ber prices from  all-commodity 
prices in Figure 1 represents, at 
the same time, the divergence of 
the cost structure of the lumber 
industry from the cost structure 
of the economy. While the cost 
structure of the economy has re- 
mained stable in terms of money 
prices the cost structure of the 
lumber industry has moved up- 
ward. 

The central question now be- 
comes clearer: Why has there been 
a rise in the cost structure of the 
lumber industry relative to the cost 
structure of the whole economy ? 

The answer to this question 
might seem obvious. The overrid- 
ing cost item in the lumber indus- 
try is the cost of labor. Stumpage, 
of course, is a cost, and its rapid 
rise in recent years has undoubt- 
edly put pressure on lumber prices. 
But throughout most of the period 
here in question the scope of its 
influence has been small. As re- 
cently as 1940, stumpage averaged 
only about 5 percent of all lumber 
costs; before 1900 it was insignif- 
icant. To be sure, if stumpage 
prices continue to increase at a 
faster rate than lumber prices, 
stumpage prices will become a 
more and more important factor in 
the lumber price trend. In the pe- 
riod studied, however, rising wage 
rates in the lumber industry were 
apparently the main factor that 
forced lumber prices up. 

But wage rates have been rising 
in all industries and, as already 
noted in Figure 1, all-commodity 
prices have not been increasing as 
have lumber prices. The complete 
answer to the question of cost 
structure is found in the relation- 
ships between wages and produc- 
tivity in the lumber industry and 
in the rest of the economy. 


Rising Per Capita Real Income— 
the Cause of Rising Lumber Prices 


The correspondence between per 
capita real income and per capita 
productivity is generally recog- 
nized. Suppose, for example, that 
during a given time period the 
quantity of goods and services pro- 


TABLE 1.—ANNUAL RATE OF INCREASE IN 
REAL INCOME IN THE UNITED STATES 
Since 1850 (2) 











Period Rate (Percent) 
1850-1870 1.5 
1870-1920 1.6 
1920-1947 2.5 
1947-1955 2.9 





duced by the average person in- 
ereases 10 percent—that is, pro- 
ductivity increases 10 percent. If 
the proportion of output allocated 
to investment purposes remains 
constant, the average person must 
also consume 10 percent more 
goods and services. Thus an in- 
crease in per capita real income is 
synonymous with an increase in 
per capita productivity. 

During the period under inves- 
tigation per capita real income in 
the American economy has _in- 
ereased at a compound annual rate 
of about 2 percent (4). Table 1 in- 
dicates not only that real income 
is inereasing, but that the rate of 
increase itself is increasing. The 
present generation of Americans 


has inherited a remarkable eco- 
nomy. 
Changes in money wage rates 


have, in the long run, paralleled 
changes in productivity (real in- 
come) in the American economy: 
increases in productivity have been 
passed on to workers in the form 
of higher wage rates. When pro- 
ductivity in the economy increases, 
no sector or industry in the eco- 
nomy ean avoid paying the result- 
ing higher wage rates; for if an 
industry does not increase the 
wages of its labor, workers will 
eventually seek employment else- 
where. 

When productivity in the eco- 
nomy increases, therefore, a given 
firm or industry will attempt to 
raise its output per worker in or- 
der to make up for its higher labor 
expenses. If this can be done, the 
firm’s cost structure need not rise. 
If, however, the firm cannot in- 
crease its output per worker, its 
eost structure will shift upward. 

The most exhaustive studies of 
productivity in the American eco- 
nomy have been made by S. Fab- 
ricant of the National Bureau of 
Economic Research (5, 6). His 
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findings, although inconclusive, in- 
dicate that there was no appreci- 
able change in labor productivity 
in the lumber industry during the 
period covered by his analysis, 
1899 to 1939. The few studies of 
the industry since 1939 indicate 
that its productivity may have de- 
creased since World War II (9). 

Because productivity has not in- 
ereased in the lumber industry, ris- 
ing money wage rates in the eco- 
nomy have forced the cost struc- 
ture of the industry upwards. It 
is the fact that lumber prices in 
the long run are formed around 
this rising cost structure that ex- 
plains why they have diverged 
from all-commodity prices. 

The relationship between per 
eapita real income and lumber 
prices can now be summarized: 
Rising per capita real income (pro- 
ductivity) in an era of rather con- 
stant all-commodity prices leads to 
an increase in money wage races 
throughout the economy. Produc- 
tivity in the lumber industry mean- 
while remains about constant, and 
so the industry’s cost structure is 
foreed upward. Lumber prices 
must in the long run conform to 
costs. Rising per capita real in- 
come in the American economy 
may thus be thought of as the cause 
of the upward trend of lumber 
prices. 


Relationships Expressed 
Algebraically 


The relationships among prices, 
productivity, and income can be 
expressed algebraically. Assuming 
constant productivity in the lum- 
ber industry and constant all-com- 
modity prices, the rate of increase 
in the lumber price trend will 
roughly equal the rate of increase 
in per capita real income (produc- 
tivity): 1 + p = 1 + Q, where 
p = annual rate of change in trend 
of lumber prices 

Q = annual rate of change in trend 
of per capita real income (pro- 
ductivity). 

If the assumptions of constant 
labor productivity in the lumber 
industry and constant all-commod- 
ity prices are dropped, we have 
the general proposition that the 
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ratio of lumber prices to all-com- 
modity prices varies directly with 
the ratio of the annual rate of 
change in productivity in the eco- 
nomy to the rate of change in pro- 
ductivity in the lumber industry: 


l+p 1+9 
ee 


P = annual rate of change in all- 
commodity price trend 


, where 


q = annual rate of change in trend 
of productivity in the lumber 
industry. 

The prices in question above are 
money prices. Since the real price 
of lumber is derived by dividing 
the price index of lumber by the 
price index of all commodities, the 





ratio on the left in the equation 
immediately above is, by definition, 
a measure of the rate of change in 
the real price trend of lumber. 
Thus the trend in the real price 
of lumber depends, fundamentally, 
on the relation between the trend 
rate of change in productivity in 
the economy and that in the lum- 
1+9Q 
1+ k =———— 
1+4q 


ber industry: 


where 
R= annual trend rate of change 
in the real price of lumber. 
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A Test of Group Selection in Idaho 


Ponderosa Pine 


PONDEROSA PINE (Pinus ponderosa 
Laws.) is the most important pine 


in the West (2). Both in volume ° 


and value cut it has always ranked 
first in the Intermountain Region. 
The better quality stands of the 
species occur in central Idaho, 
where great reliance is placed on 
them for maintaining soil stability, 
providing forage and browse, and 
assisting in the storage of water 
for the arid valleys where the 
centers of population are located. 
It is the most important timber 
type nearest the vast dry areas of 
the desert. 


Problems of Management 


Climate.—Severity of the climate 
in central Idaho makes establish- 
ment of reproduction, either nat- 
ural or artificial, a precarious 
event. Average annual precipita- 
tion, usually less than 23 inches, 
falls chiefly in the winter and 


spring. Summer (July and Au- 
gust) rainfall rarely exceeds 3 


inches and commonly is only a 
trace. The granitic soils are highly 
dessicative, and moisture available 
to seedlings retreats downward 
faster than seedling roots can 
penetrate. High soil surface tem- 
peratures often kill young seed- 
lings by injuring their tender 
stems. The growing season rarely 
exceeds 85 days. This vicious com- 
bination results in a microclimate 
in which healthy seedlings struggle 
to endure and in which those 
plants that occasionally do survive 
grow slowly and with difficulty 
until they are safely established. 


Topography.—tThe terrain that 
supports the ponderosa pine type 
in central Idaho aggravates the 
difficulties of tree establishment 
and the extraction of mature tim- 
ber. The species is found from 


3,500 to 6,000 feet elevation on the 
bottoms, slopes, and ridges of the 
innumerable minor drainages that 
comprise the larger ones. On 
benches and in the south and west 
slopes ponderosa pine is found 
commonly in pure stands and 
mixed with Douglas-fir (Pseudo- 
tsuga menziesti [Mirb.] Franco) 
on north and east exposures. Log- 
ging is done by medium and large 
eaterpillar tractors, and jammer 
(mobile crane with tongs) where 
the ground is too steep for safe 
operation of ‘‘cats.’’ The latter 
results in a network of roads 300 
to 500 feet apart, which obviously 
exposes considerable soil to erosion. 


Seed and reproduction.—No per- 
iodicity, as such, in seed produc- 
tion has been recognized for pon- 
derosa pine in central Idaho, al- 
though seed is produced frequently 
enough for spasmodie reproduc- 
tion. Unfortunately most of it is 
eaten by rodents. What escapes 
them is available for germination, 
but the period of earliest growth 
is made precarious by the scant 
soil moisture. Exceptions occur 
only when a fortuitous combina- 
tion of an unusually heavy seed 
erop and abnormally high precipi- 
tation in the ensuing growing sea- 
son result in widespread and heavy 
seedling establishment. These oc- 
easions are infrequent and unpre- 
dictable; hence the natural regen- 
eration of cutover areas is uncer- 
tain and often unsatisfactory. 
Even artificial regeneration, partic- 
ularly on burned areas with their 
frequent quota of brush (Ceano- 
thus spp., ete.) and/or herbaceous 
growth, cannot yet be considered a 
dependable alternative. 


Enemies.—After the new stand 
is once established, the main prob- 
lem of securing reasonable net 
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board-foot growth per acre in pine 
forests is mortality of old and large 
individuals. The most common and 
serious cause of mortality is in- 
sects, of which the western pine 
beetle (Dendroctonus brevicomis 
Les.), the mountain pine beetle 
(D. monticolae Hopk.), and the 
Black Hills beetle (D. ponderosae 
Hopk.) are the most destructive. 
How to reduce this mortality to a 
minimum during the first several 
cutting cycles and still leave suf- 
ficient growing stock for acceptable 
sawtimber growth is a challenging 
puzzle, thus far unsolved. 


Tests of Reproduction Methods 
and Past Practices 


Since 1909, when the first ex- 
perimental cutting in ponderosa 
pine was made (8), several repro- 
duction methods (eutting systems) 
and marking practices have been 
employed for observation and test. 
Because reproduction methods 
have basie silvicultural importance, 
a terse review of them is presented 
together with an account of some 
harvest cuttings in which regenera- 
tion was not considered a prime 
objective. 


Group selection—Use of this 
method in the Southwest (8) was 
prompted by need for volume suf- 
ficient to meet the expenses of rail- 
road logging. As applied, this 
system involved heavy eutting in 
groupwise fashion where advance 
growth was ample, and a similar 
procedure but leaving sufficient 
stems for seed where reproduction 
was lacking. It was not group 
selection in the accepted sense be- 
cause regeneration was incidental. 
Residual volumes were from 1,800 
to 4,000 bd. ft. per acre. The cut- 
ting cycle was from 60 to 100 
years. 
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Light selection (8).—The light 
selection system, identical to the 
above in principle, left more trees 
for seed and shading to encourage 
reproduction ; consequently a high- 
er reserve volume remained. There 
was a conscious attempt here to 
secure reproduction rather than 
eoncern only for high net growth 
of the stand after cutting. 


Scattered seed tree.—This meth- 
od, also employed in the Southwest 
(8), left only as much merchant- 
able timber as was considered 
necessary to provide seed supply. 
The heavy cut took virtually all 
merchantable stems except those 
needed for seed, and length of the 
cutting eyele equalled that of the 
rotation. 


Favoring dominants.— This 
system, confined to the Southwest 
(8), was motivated by the logic 
that favoring dominants would at 
once produce copious seed of good 
quality and reserve the right in- 
dividuals for increment. This inere- 
ment would follow by the planned 
release around dominants in stands 
of both yellow pine (older age 
classes) and blackjacks  (inter- 
mediate age classes of merchant- 
able size.) 


Salvage and sanitation-salvage 
cutting —This light form of ecut- 
ting (3, 4, 9)—actually not a re- 
production method—removed only 
those trees obviously injured or in 
declining health or soon to be lost 
otherwise (most commonly to in- 
sects). A regular commercial cut- 
ting 10 to 30 years later is designed 
to bring about reproduction. The 
light eut involved (10 to 25 per- 
cent of the original volume), exist- 
ing roads, and a terrain requiring 
virtually no road building are dis- 
tinet advantages. This cutting has 
been used widely in national forest 
timber sales, particularly in Cali- 
fornia and Oregon. Heavier than 
average cuts of this type have been 
and are being made in Idaho. 


Improvement — selection. — This 
system, developed in the Southwest 
(8) after shortcomings of the 
above five systems were realized, is 





aimed directly at stand improve- 
ment to build up an effective grow- 
ing stock; although harvesting 
mature timber is equally impor- 
tant. It strives to improve both net 
growth and quality, and thereby 
raises the value of the stand. Pro- 
cedure is opposite to ‘‘Favoring 
dominants’’ and is, in effect, a 
selection thinning (3) whereby the 
lower, cleanboled crown classes are 
favored and encouraged by remov- 
ing the larger, coarser dominants. 
Presumably reproduction is_ se- 
cured from seed reaching the 
small cleareuttings from trees in 
the surrounding thinned stands. 


Economic selection (10).—In 
this cutting, only timber that will 
pay a satisfactory profit is har- 
vested. Volumes removed vary 
from 35 to 75 percent of the 
original stand; hence, residual 
stands often had low quality and 
oceasionally had undesirable com- 
position. Insect risk was ignored in 
these early and now infrequent 
cuttings. 


Tree class selection (10).—The 
residual stand is composed of in- 
dividuals believed to possess post- 
logging growth potentialities; all 
other stems are cut. This involves 
removing from 35 to 80 percent of 
the volume of the original stand 
and obvious lengthening of the 
cutting cycle; no consideration is 
given to insect risk. This type of 
cutting was made in the early days 
in western Montana and central 
Tdaho. 


Diameter limit (10).—AlIl mer- 
chantable trees are cut to a diam- 
eter limit of from 15 to 20 inches 
because as much as 96 percent of 
original volume may be removed; 
and the cutting cycle approximates 
the rotation period. As in seed tree 
and tree class selection cuttings, 
insect risk was greatly reduced in 
achieving a diametrically opposite 
objective. 


Maturity selection (7).— This 
method, developed in the Pacific 
Northwest, relies largely on a 
mathematical approach. Selection 
of the tree to be removed depends 
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on its financial and biological ma- 
turity. The carrying charges of the 
tree are determined from its con- 
version value, the growth-rate per- 
centage, and the mortality-prob- 
ability percentage. Trees having 
the highest carrying charges are 
felled first up to the limit of al- 
lowable cut, or about 40 percent 
of the initial volume. 

It is instructive to observe that 
all these cutting systems are either 
of two of the four classic, funda- 
mental high forest methods of re- 
production (3), namely, seed tree 
and selection, or slight modifica- 
tions of them. Any method ‘of re- 
production has two main objec- 
tives: (1) to remove the mature 
stand, and (2) to establish a new 
crop. Because ponderosa pine 
stands over extensive areas in- 
variably occur in the ‘‘uneven- 
aged’’ form, either stemwise or 
groupwise, difficulties arise in ac- 
complishing these two steps when 
it is not desired to remove the over- 
mature (virgin) forest in one cut- 
ting and where factors beyond the 
forest manager’s control militate 
against establishment of the new 
crop. The situation is aggravated 
when different geographic zones 
with their local biotic and climatic 
characteristics impose dissimilar 
eauses of mortality through all 
stages of the tree’s life. These facts 
largely account for the silvicul- 
tural systems tried in ponderosa 
pine during the last 48 years. 
While some of the systems briefly 
described appear promising, others 
do not satisfy even the basic re- 
quisites of a true reproduction 
method. None has thus far proved 
entirely adequate. 


Group Selection in Central Idaho 


In the simplest application of 
group selection, the mature trees 
are cut in groups. Then the forest 
is composed eventually of several 
even-aged stands (age classes) 
whose summed areas equal the total 
area of original small cleareuttings 
made when the groups’ were 
created. The system evidently is 
suited to a light-demanding species 
because the young trees in a group 
are ‘‘free to grow”’ (i.e., they have 
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no overhead competition), and 
each competes with its neighbors 
of the same age and height. Ob- 
viously this system simplifies tim- 
ber-stand improvement and even- 
tual logging of the stand, as com- 
pared to results in an uneven-aged 
stand eut by the stem selection in 
which trees of different ages and 
sizes are intimately mixed. The 
number of age classes represented 
depends on the rotation and the 
eutting eyele. In a 100-year rota- 


tion and 20-year cutting cycle, a 


new age class is established about 
every 20 years for 100 years; thus, 
five age classes will result. These 
age classes are not contiguous nor 
is any one age class composed of 
one area, but rather several or even 
many small areas are intermingled 
with those of other age classes. 

The silvies of the species and the 
doubtful adequacy of methods 
tried in the past are the chief rea- 
sons for including group selection 
as described here in a recently in- 
stalled study (1) on the Boise 
Basin Experimental Forest in cen- 
tral Idaho covering 841 acres. 
Group selection was employed on 
half of the 16 minor drainages 
(397 acres). These minor drainages 
or compartments, ranging from 31 
to 72 acres in extent, contain a 
minimum of 10 acres of each of 
three initial average stand volumes 
are designated as volume 
classes. Volume class I contains 
less than 10,000 bd. ft. (Seribner) 
per acre; class II contains 10,000 
to 20,000 bd. ft. per acre, and class 
IIT contains 20,000 and over bd. ft. 
per acre. Thus a stratification of 
areas to be tested, delineated by 
productivity classes, was initially 
achieved. 


which 


The first step in preparation for 
marking was to make a stand map 
for each of the eight compartments 
which would set forth the areas 
occupied by each single age class, 
and by each combination of age 
classes (two-storied stands). This 
was accomplished by running com- 
pass lines 5 chains apart through 
the eight compartments and map- 
ping these stands to a suitable 
seale. Stands (age classes) re- 
eognized included: 


Desig- 
nated as 

ND ct, 
Seedlings and saplings ae ae 
SE Sa: 
Immature saw trees —_-.. 3 
Mature saw trees 4 
Overmature saw trees = ——sS5 
Immature (overstory) over seed- 

lings and saplings (understory) 3/1 
Mature (overstory) over seed- 

lings and saplings (understory) 4/1 
Overmature (overstory) over seed- 

lings and saplings (understory) 5/1 
Immature (overstory) over poles 

(understory ) ERAT a 
Mature (overstory) over poles 

(understory ) ee - £2 
Overmature (overstory) over 

poles (understory) - 5/2 


Mapping also indicated whether 
immature, mature, and overmature 
stands were estimated to average 
more or less than 5,000 bd. ft. per 
acre. This information was a great 
aid in marking, especially in two- 
storied stands. Stands were mapped 
to about 0.2-acre minimum and 
were homogeneous in age, except 
where occasional age class areas, 
too small and irregular to be 
mapped independently, were in- 
eluded with a larger, mappable 
area. These delinated areas of age 
classes were then computed by dot- 
gridding and recorded by volume 
classes within compartments. 
Regardless of the reproduction 
method employed on any unit of 
forest being managed for sustained 
yield, age classes in the aggregate 
must occupy equal areas of produc- 
tivity, and reproduction must be 
established reasonably soon after 
cutting. These facts are too often 
overlooked, particularly when 
cleareutting is proposed. If silvi- 
eal requirements of the species are 
observed and appropriate plans for 
regulation made, cleareutting can 
be a useful and efficient means to 
an end. In this experiment in 
group selection, the clearcutting 
was in small groups and individ- 
ually did not exceed 1 acre. This 
was chiefly because age classes to 
be cut did not oceur over larger 
areas and because of the desirabil- 
ity of creating areas large enough 
to be relatively free of root com- 
petition but small enough to be as- 
sured of plentiful seed and at least 
some shading from adjacent stands 
to ameliorate the effects of high soil 
surface temperatures. Areas larger 
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than an acre could be created and 
still support conditions conducive 
to reproduction establishment. 

In converting unmanaged stands 
to managed stands by a given re- 
production method, a planned 
amount of cutting other than for 
reproduction is inevitable in most 
typical ponderosa pine stands. Cor- 
rectly speaking, then, liberation 
cuttings, thinnings, and sanitation- 
salvage cuttings, as well as repro- 
duction cuttings, are involved in 
applying group selection and in 
effecting initial orderly and sys- 
tematic grouping of age classes (3). 

Everything considered, 180 years 
was determined to be a suitable 
rotation age for ponderosa pine, 
with cuttings made every 30 years 
to establish regeneration. Thus, six 


age classes would comprise the 
growing stock. Each age class 


would therefore occupy one-sixth 
of the total area, which, in this 
instance, means each volume class 
area. An idea of nature’s arrange- 
ment of age classes and the task of 
conversion to a more orderly array 
by the forester can be obtained by 
examining Table 1. Thorough in- 
spection of age class areas in this 
table reveals that while group se- 
lection in ponderosa pine is a strik- 
ing example of a theoretically ideal 
plan, it is also one that in practice 
taxes the forest manager’s ability 
and resolution. 

Immediately evident is the ex- 
treme variation between areas of 
age classes within a volume class. 
A disturbing fact is the low acre- 
age of immature timber as revealed 
by age class ‘‘3,’’ of common oc- 
currence in ponderosa pine forests. 
How can this area be cut so that 
six age classes occupying equal 
areas will eventually make up the 
growing stock? Obviously, within 
each volume class are excesses of 
some age class areas and deficiencies 
of others. In the ‘‘0’’ age class of 
volume class II, there should be 


150.8 
25.1 acres a ox, whereas actu- 


ally there are only 2.6 acres, ap- 
proximately one-tenth of what is 
needed to be regenerated. Further- 
more, cutting the mature and over- 
mature trees in this volume class 
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could ereate only 10.3 acres (8.2 
+ 2.1). Further examination will 
reveal additional shortcomings. 

All silvicultural procedures need 
guides as starting points; in this 
experiment there were two: volume 
(level of reserve) and area. Levels 
of reserve were established arbi- 
trarily for each volume class as 
follows: 


Level of reserve 

Volume elass High Low 

Original stand Bd. ft. per acre 

[. 0-10,000 bd. ft./aere 6,000 4,000 
IT. 10,000-20,000 
bd. ft./acre 

TIT. 20,000 and over 
bd. ft./acre 


11,000 =8,000 


18,500 14,500 
A 100 percent inventory of trees 
11.0 inches and over was available 
for each volume class area. Conse- 
quently, it was easy to compute an 
allowable cut for each prior to 
marking. During marking, a tally 
of marked trees was kept, and 
their volumes were totaled fre- 
quently to avoid exceeding the al- 
lowable cut. 

The six age classes mentioned 
earlier (coded as 0, 1, 2, 3, 4, and 
5) admittedly are a crude facsimile 
of the six age classes that comprise 
the forest manager’s goal. These 
are what he has to work with, and 
he has no other choice as guides. 
After his initial attempt and after 
each successive cutting, the bal- 
anced structure of age classes will 
emerge, still six in number, but 
with no overmature trees (class 5) 
in evidence. At the end of the 
rotation, provided cutting criteria 
are observed and silvicultural prin- 
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TABLE 1.—COMPOSITE OF EIGHT MINOR DRAINAGES SHOWING ToTAL AREAS OF AGE 
CLASSES WITHIN EACH OF THREE VOLUME CLASSES 











¢ 1 A 
Age classes’ as mapped 








Volume — One-storied stands 
class 0 1 2 3 4 5 


Two-storied stands 
8/1 3/2 4/1 4/2 65/1 5/2 Total 





Acres 
0.9 31.0 5.0 14.6 16 7.1 1343 
5.0 21.9 18.3 25.1 13.3 16.6 150.8 





T1144 47 53.7 0.9 0.4 
IX 96 51 203 85\ 89° 94 
Ht if #98 90: 89 1195 i193 

18.2 12.6 91.8 6.4 20.6 1498 


5.8 2.0 22.9 68 27.8 7.3 112.3 
1.7 54.9 46.2 46.5 42.7 31.0 397.4 





‘0—unstocked openings (to be restocked by natural or artificial means as soon as 


possible). 


1—seedlings and saplings (to 3” d.b.h.). 


2—poles (3” to 11” d.b.h.). 
3—immature sawtimber. 
4—mature sawtimber. 
5—overmature sawtimber. 








ciples followed, together with a 
measure of luck, the working circle 
will have this systematized make- 
up of age classes: 

Age class Corresponding size class 


0- 30 Scedlings-saplings 


30- 60 Saplings-medium poles 
60- 90 Medium poles-small saw trees 
90-120 Immature saw trees 
120-150 Medium mature saw trees 
150-180 Mature saw trees 


The variation in age classes ob- 
viously will be in direct proportion 
to the promptness of regeneration 
establishment—most, if natural 
means are relied on, and least, if 
early and successful planting can 
be achieved. 

The second criterion for mark- 
ing is area; the objective here is to 
strive towards six age classes (listed 
above), each on a sixth of the total 
(working cirele) area. To accom- 
plish this important long-range 
regulatory plan, priorities must be 
set up. In this experiment they 
were as follows: 


Source of 
additional area 


Age class 


Priority Present New 


First 0 0-30 Cleareutting in 
5 and/or 4 
Second 1 30-60 Remove over- 


story in areas 
of 5/1 and/or 
4/1 

Third 2 60-99 Remove over- 
story in areas 
of 5/2 and/or 
4/2 

a. Sepals cota Ret Remove highest 
risk sawtimber 
trees in areas 
between group- 
wise cuttings 


Table 2 shows the figures for one 
of the eight compartments in Table 
1. Included also are the prelogging 
acreages of each age class within 
each volume class, the areas cut 
over, and the net effect this cutting 
has on the postlogging acreages of 
age classes. Because six regenera- 
tion euts are in the rotation, each 
age class in this minor drainage 
(compartment) will occupy one- 
sixth of the total area of 12.7 acres 
or 2.1 acres in volume elass I. The 
object in this minor drainage, then, 


TABLE 2.—PRELOGGING AND POSTLOGGING AGE CLASS ACREAGES IN ONE OF THE EIGHT COMPARTMENTS MARKED BY 


aa 


ob 


TRE > SELEC I 
Group SELECTION 





Two-storied 








0 1 2 3 4 5 
Acres 
2.9 2.5 
, +0.4 
2.9 0.4 2.5 = ae 
1.8 0.9 2 2.1 
13 +0.3 —1.3 
3.1 1.2 2.9 0.8 
4 1.5 0.3 2.0 
2.1 +41.0 —1.4 
2.5 2.6 0.3 0.6 





1/6 of 
Volume Total total 
class area area Condition 
Acres Acres 
I 12.7 2.1 Prelogging 
Cutting effect* 
Postlogging 
II 19.6 3.3. Prelogging 
Cutting effect 
Postlogging 
IIT 14.8 2.5 Prelogging 
Cutting effect 
Postlogging 


3/1 3/2 4/1 4/2 5/1 5/2 
Acres 
2.8 0.4 4.1 
—0.4 
2.8 4.1 


3.4 3.2 1.6 3.4 0.3 
—0.3 





Ta wa? oom 
84 09 13 
nts ae 


7.2 0.9 0.8 





‘Plus signs indicate acreage acquired by an age class as a result of cutting; minus signs indicate acreage removed from an 


age class as a result of cutting. 
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Fig. 1. 


surround the area to provide seed and shade for seedlings. 


the area will be planted before competition from forbs and brush becomes severe. 


about 180 years. 


is to cut in such a way that six age 
classes will be represented on equal 
ixamining the table shows 
that there are already 2.9 acres in 
the ‘‘0’’ age class, so that no cut- 
ting is required to establish this 
age class. Table 2 also shows that 
age classes 1, 3, 4, 5, 3/1, 5/1, and 
5/2 are missing from volume class 
i § 


Beeause ‘‘ 


areas. 


0’’ age class is present 
in sufficient acreage, the next pri- 
ority is to cut the two-storied stand 
5/1 (overmature over seedlings and 
saplings) to ereate an equal area 
(2.1 aeres) of the next age class 
**1."> Sinee no acreage of the 
*5/1’’ age class was available, a 
small area (0.4 acre) was secured 
by cutting the overstory of mature 


over seedlings and saplings 
(‘£4/1’’), the next highest in pri- 
ority. Because this was the max- 


imum available, attention was di- 
rected to establishment of the next 
age class, poles or ‘‘2,’’ but as there 
were originally 2.5 acres of it, no 
cutting was necessary to obtain the 
required area. 

In this example, the marker es- 


tablished all the age classes (in- 
eluding reproduction) that could 


be established 
volume elass. 


in this particular 
He therefore turned 
his attention to elimination of high- 


risk trees located between the 
groups until he reached the 


planned level of reserve. 

Thirty years from this cutting it 
will be virtually impossible to ere- 
ate the most desirable age class of 
**().’? and, because there will be no 
one-storied mature age class at that 
time, most of the cut then will 
come from the 4.1 acres of two- 
storied ‘‘4/2.’’ Creation of a new 


3efore and after cutting to ereate an area for seedlings, or ‘‘0’’ age class; this is planned regeneration. Reserve trees 
If reproduction does not become established within a reasonable time, 
Mature trees on 


this area will be cut in 


‘0’? age class in this particular 
minor drainage will have to be 
postponed until some poles reach 
mature size, probably in the 2.5 
acres shown for that age class. 
Cutting procedure in volume 
class II is similar to that for vol- 
ume class I. The ‘‘0’’ age class was 
established within 0.2 acre of the 
total needed by eutting 1.5 acres of 
mature timber, or ‘‘4.’’ The ‘1” 
class was increased by 0.3 acre, but 
reaching the allowable cut 
vented meeting the quota of this 
(seedling-sapling) age 
could have been done from the 1.6 
acres of ‘‘4/1.’’ This ean be accom- 
plished 15 years hence when groups 
are ‘‘shaped up’’ and additional 
high-risk trees between the groups 


pre- 


class as 


are removed, but no new age classes 
are established. 
In volume class ITT, 0.7 acre of 





Fie. 2.—Before and after cutting to liberate a stand of seedlings and saplings, or ‘‘1’’ age class. By reasonable eare in felling 





and skidding, the overstory has been removed without excessive damage to the residual stand. The new stand has been defined 
and is now ‘‘free to grow.’’ Mature trees on this area will be cut in about 150 years. 
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‘0’? age class was created by cut- 
ting from areas of ‘‘4/1’’ but not 
mapped as such because of their 
sizes. The required acreages (2.5) 
of the ‘‘0’’ and ‘‘1’’ class were 
established. In 15 years, attention 
will be directed towards increasing 
the acreage of ‘‘2”’? by removing 
the overstory in the 0.9 acre of 
4/2.”? 

Tables 1 and 2 show clearly that 
in order to create age classes the 
marker in the field must make up 
his mind that, first, he cannot ere- 
ate what is unavailable, and sec- 
ond, he cannot destroy classes to 
create required areas (i.e., cut sap- 
lings to make ‘‘0’’ area). He must 
work with the conditions he has, 
which are rarely what he would 
like. This system obviously differs 
from stemwise marking, and is 
more difficult; and, as for similar 
silvicultural pursuits, the marker 
needs practice in it so as to gain 
competence and confidence. The 
system appears well suited to use 
in ponderosa pine, but requires 
careful training of the marker and 
appreciation by the administrator 
to be practiced successfully. 

The examples of cutting illus- 
trated in Figures 1 and 2 show 
that both small and large sawtim- 
ber are cut in creating groups for 
regeneration and release of seed- 
lings and saplings. 

The potential mortality from in- 
sects in many ponderosa pine for- 
ests logically raises the question: 
Is it necessary to make a sanita- 
tion-salvage cutting before group 
selection is applied? Table 3 pre- 
sents the percentage of high insect 
risk (Salman-Bongberg Risk Class 


TABLE 3. 


III and IV, and Keen Classes 4D, 
4C, 3D, and 3C) and total volumes 
that have been removed during 
group selection marking. 

Because the primary objective in 
these compartments was not reduc- 
tion of potential mortality, the ex- 
treme variation in the percentages 
of volume removed from each of 
the high-risk classes, ranging from 
zero to 100, is readily understand- 
able. One interesting feature, how- 
ever, is the high percentages re- 
moved in the Salman-Bongberg 
classes IV and IIT, which repre- 
sent the more immediate (short- 
term) risk of volume loss. In many 
areas, almost all the volume in 
these classes was removed; there- 
fore substantial control of poten- 
tial loss was obtained. Percentages 
of eut for Keen classes 4D, 4C, 3D, 
and 3C, while generally lower than 
those for the Salman-Bongberg 
classes, still indicate that about 
half the initial volume in_ these 
classes was eliminated. 

Other contrasts appearing in 
this table are related to the two 
reserve levels employed to test and 
determine allowable cuts. This in- 
fluence is emphasized by the data 
in column 10 showing the initial 
volume in high-risk trees; these 
data reveal that the volume of 
high-risk trees in each volume class 
differed but little between high- 
reserve and low-reserve compart- 
ments. Thus, the percentages of 
high-risk volume removed (column 
11) are related directly to the in- 
tensity of cut, which was greatest 
for the low-reserve level and least 
for the high-reserve level. 

Cutting to a high-reserve level, 
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an over-all average cut of 21.5 per- 
cent, ponderosa pine only, for the 
four compartments (196 acres) in- 
volved, reduced chances for cutting 
the high-risk trees. This was es- 
pecially true in volume class T, 
where no high-risk trees were cut, 
mostly because of the small cut 
that these low-volume stands per- 
mitted. In fact, on some areas the 
initial stand averaged less than the 
specified reserve so that no cutting 
was done there. In volume classes 
II and ITI, where 41.7 percent and 
36.5 percent, respectively, of the 
original volume in high-risk trees 
was removed, considerably better 
success was achieved. 

Cutting to a low-reserve level, 
an average cut of 39 percent of the 
initial pine volume in the four 
compartments (201 acres), in- 
creased the chances for cutting 
more high-risk trees. This was pri- 
marily because of their occurrence 
in areas that were clearcut, and 
secondly because they were cut by 
individual selection in stands be- 
tween the clearcuttings. This ac- 
counts for the higher percentages 
of high-risk volume removed (33 
percent, 66.8 percent, and 64.3 per- 
cent for volume classes I, IT, and 
IIT, respectively) and represents 
an appreciable reduction in pos- 
sible volume loss. 

The compartments cut to a high 
reserve had 22.6 percent of their 
pine volume in high-risk trees in 
the original stand; after cutting, 
the reserve stand contained 18.7 
percent in high-risk volume. Com- 
partments that were cut to a low 
reserve originally had 23.6 percent 
of their volume in high-risk trees, 


PERCENTAGE oF INITIAL VoLUME Cur my Eacu Hieu-Risk Ciass, Toran VotuME or Hieu-Risk TREES Cut, Toran 





VoLuME or Higu-RIsk TREES IN INITIAL STAND, AND PERCENTAGE oF HigH-Risk VoLUME REMOVED IN ALL EIGHT COMPARTMENTS 


Volume Level of 


class reserve IV III 
[ High 0.0 0.0 
Low 94,9 41.9 

IT High 80.3 19.5 
Low 82.0 75.8 

ITI High 46.8 32.2 
Low 85.6 75.3 


‘Percentages are based on initial volume in each risk class. 


Salman-Bongberg is 





Amount of initial volume cut 
in each high-risk class' 





Keen : 

p> wa 3D 3C 
- Percent — ~ 

0.0 0.0 

0.0 27.8 

0.0 40.7 32.2 56.7 

-_ 61.7 52.5 29.9 

100.0 34.5 52.9 42.2 

52.1 37.3 44.9 


Total volume Total volume in 
eut peracre high-risk trees Total high- 
in high-risk in initial stand risk 








trees per acre removed 
Board feet Board feet Percent 
0 636 0.0 
229 694 33.0 
966 2,316 41.7 
1,673 2,503 66.8 
2,331 6,394 36.5 
3,701 5,759 64.3 





Trees classed as high-risk by both the Salman-Bongberg and Keen 


tree classifications are included in these data only under their Silman-Bongberg class. Blanks occur where no trees of a given 


tree class were present. 
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whereas the reserve stand contained 


14.5 percent in high-risk trees. 
Actually, these percentages are 


conservative as means for estimat- 
ing effects of cutting in this re- 
spect because the cutting also re- 
sulted in a lower base for comput- 
ing percentages remaining in the 
reserve stand. 

The question of applying a 
sanitation-salvage cut as a precau- 
tionary measure to control pos- 
sible insect losses, prior to institut- 


ing group selection, is frequently: 


asked. In this experiment, and in 
central Idaho at least, a prelimi- 
nary sanitation-salvage cut prob- 
ably would cause a lengthy delay, 
possibly an intolerable one, in ob- 


taining the desired groupwise 
stand (age class) structure, es- 


pecially where high-risk volumes 
are as large as they were in these 
compartments. 

For compartments that were cut 
to high-reserve level, initial pine 
volume in high-risk trees amounted 
to 2,771 bd. ft. per acre, and the 
allowable cut amounted to 2,632 
bd. ft. If a thorough sanitation- 
salvage cut had been made, no al- 
lowable cut would have remained 
to be made up in group cuttings 
for new age classes. 

In compartments designated for 
cutting to low-reserve level, initial 
pine volume in high-risk trees 
amounted to 2,886 bd. ft. per acre, 
and allowable eut to 4,800 bd. ft. 
the initial pine 
volume was 12,210 bd. ft. per aere, 
it would appear that about 2,000 
bd. ft. of the allowable cut would 
be available for making group eut- 
tings and could be used effectively 
to accomplish this. However, since 
the highest priorities were given 
to removing overmature and ma- 
ture stands to create regeneration 
areas, the above-average volumes 
in these stands would have severe- 
ly restricted the extent of group 
cuttings. 


Since average 


Suggestions for Large-Scale 
Application of Group Selection 


In this experimental installa- 
tion, the main difficulties experi- 
enced in planning initial cuttings 
arose from the comparatively small 
size of the compartments and from 


an experimental design that re- 
quired that efforts be directed to- 
ward ultimately obtaining a bal- 
ancing of age class acreages with- 
in each volume class area of each 
compartment. In other words, each 
volume class area (one contained 
only 9 acres) had to be considered 
an independent unit; and plans 
had to be made so that each area 
eventually would have six age 
elasses having equal acreage. Using 
such small tracts severely reduced 
the chances for finding a good dis- 
tribution of one- and two-storied 
age classes, and frequently meant 
that some classes were absent. This, 
along with the necessity for main- 
taining a fixed reserve volume in 
each volume class area, imposed 


restrictions on planning of the 
initial cutting. 
These limitations are pointed 


out because observers may suppose 
that difficulties of the same degree 
would be experienced in_ initial 
planning of an administrative ap- 
plication of the same system. Ac- 
tually, in large-scale use, most of 
these restrictions would be much 
less severe than they were here 
(some would be absent) because 
the larger area would increase the 
chances for occurrence of a good 
distribution of and 
would allow the manager a greater 
variety of alternatives in planning. 
Furthermore, such features as 
levels of reserve and volume classes 
probably would be eliminated, thus 
simplifying the work. 

The two means by which group 
selection can be applied to manage- 
ment of the ponderosa pine type 
are ground and aerial 
photography. 

Ground survey requires that the 
forester be familiar with the ap- 
proximate location and _ distribu- 
tion of age and size classes of grow- 
ing stock on the area to be marked. 
This knowledge helps him gage the 
extent and location of areas avail- 
able for reproduction and seedling, 
sapling, and pole stands that ean 
be transformed from overtopped 
stands into ‘‘free to grow’’ areas 
that will insure systematic quotas 
of age classes for the future. As 
marking proceeds, an estimate is 
made of the area of each age class 


age classes 


survey 
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released. Applying this method of 
cutting requires no more than the 
will and interest to start an ap- 
proximate but systematic inven- 
tory. This demands only the skill 


normally used in cruising. The 
timber marker notes down these 


areas in his marking book and 
eventually has a good estimate of 
his openings for reproduction (and 
possible planting needs) and the 
younger age classes that probably 
will require timber stand improve- 
ment work. Practice of this system 
should promote confidence and ef- 
ficiency in future management of 
the working circle. 

Aerial photography provides an 
excellent means of accomplishing 
even more to gain the same end. 
The comparative openness of most 
ponderosa pine stands is favorable 
for appraising initial stand strue- 
ture by age classes. Photographs 
of Boise Basin Experimental For- 
est (taken at a representative frac- 
tion of 1/12,000 after the ground 
work in delineating age classes had 
been done), have shown that areas 
representing practically all the in- 
dividual age classes listed in Table 
2 can be recognized and delineated 
easily under the stereoscope. 

Familiarity with ground condi- 
tions on the Experimental Forest, 
to the point of being able to use 
individual trees and small stands 
for making comparisons, was ad- 
mittedly an advantage. However, 
essentially the same results could 
have been obtained on less familiar 
territory with some ground recon- 
naissance and the use of the sim- 
pler photo interpretation aids. 

If good aerial photographs had 
been available early in the develop- 
ment of this experiment, a better 
appraisal of the initial stand strue- 
ture could have been made—and 
with expenditure of less time and 
effort. 

For application of group selec- 
tion management on a larger scale, 
aerial photographs at the scale of 
1/12,000 could be employed; but 
photographs at 1/15,840 probably 
would show sufficient detail. 

In a sample working circle, field 
reconnaissance should precede 
photo interpretation to provide 
some ground familiarity with the 
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timber and to provide specific ex- 
amples of timber stand conditions 
as aids to interpretation. This pre- 
liminary field work should include : 

1. Loeating and outlining on 
the photographs examples of each 
age class to be delineated. These 
could be used for comparisons in 
the office. 

2. Locating single trees within 
each of the classes to be recognized, 
and measuring their crown widths 
and heights, both actual and photo- 
graphic. These measurements 
would provide further guides for 
photo interpretation. 

3. Locating and noting on the 
photos examples of satisfactory and 
unsatisfactory degrees of stocking 
in subsaw-size trees. 

4. Locating and noting on the 
photos examples of differert species 
mixtures. 

Photo interpretation should be 
directed toward obtaining 
mates of the area occupied by each 
of the recognized one-storied age 
classes or two-storied combinations 
of age classes. Rather than makine 
a complete delineation of classes 
for the working circle, dot-sam- 
pling (5, 6) directly on the photos 
without delineation, should be em- 
ployed to area estimates. 
Usefulness of these estimates would 
be increased by dot-sampling with- 
in logical subdivisions of the work- 
ing circle and summing up to ob- 
tain estimates for the entire work- 
ing circle. These estimates would 
provide basic data for appraising 
the present balance, or lack of 
balance, in age class acreages for 
preliminary planning. If sawtim- 
ber volume data for the circle are 
incomplete or lacking, they can be 
supplemented by a_ well-designed 


esti- 


obtain 





combination ground plot-photo plot 
sampling of sawtimber stands. Con- 
sidered together, the age class area 
data and volume estimates provide 
the basis for determining allowable 
eut and for preparing cutting 
plans. 

Actual delineation of age classes 
on the photos should be confined 
to areas having the prospects of 
being included earliest in timber 
sales, and should be carried out in 
sufficient detail to allow the marker 
to locate areas having highest 
priority for cutting and permit 
him to keep the coneurrent area 
and volume cut records, which are 
essential to successful application 
of group selection. 


Summary 
ae 


methods 


review of past cutting 
and the silvical charac- 
teristics of ponderosa pine indi- 
eated that a trial of the group 
selection method of reproduction 
in the Intermountain Region would 
yield practicable and valuable in- 
formation. 

2. Installation of an experiment 
on 397 aeres, all in ponderosa pine 
type cut by group selection, was 
completed early in 1955 on the 
Boise Basin Experimental Forest. 
Design of this experiment provided 
for tests of differences attributable 
to three initial stand volumes per 


acre and two reserve stand volume 


levels. 

3. Regulatory aspects of man- 
agement by group selection neces- 
sitated close attention to the need 
for integration of volume and 
acreage requirements in cuttings, 
with due regard to prelogging 
stand structure by age classes. De- 
tails of the method used to over- 
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come this problem are presented. 

4. During the first phase of this 
method of reproduction the per- 
centage of volume in_ high-risk 
trees was reduced appreciably, 
largely by giving high priority to 
creation of small clear-cut areas in 
groups of overmature and/or ma- 
ture saw trees. 

5. Suggestions are made for 
large-scale application of the group 
selection method of reproduction 
in the ponderosa pine type. 
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Control of the Turpentine Beetle in Naval 
Stores Stands by Spraying Attacked Trees 
with Benzene Hexachloride 


In 1948, reports began to be re- 
ceived that the black turpentine 
beetle (Dendroctonus  terebrans 
[Oliv.] ) was aggressively killing 
a considerable number of pines in 


the South. There had been prior _ 


fragmentary reports, but nothing 
so alarming as these.t Since 1948, 
reports of infested areas have in- 
creased until all states from Texas 
eastward to Virginia and south- 
ward through Florida have been 
included. Several areas of beetle 
infestation in north Florida were 
watched closely from 1952 to 1955. 
The observations confirmed the 
early reports and showed that 10 
percent of a stand could be at- 
tacked in a single season. This high 


J., and J. F. Coyne. The 
beetle can kill 
14-15. 1951. 


‘Kowal, R. 
black turpentine 
AT-FA Jour. 13(9): 


trees. 


level of activity might persist for 
three years or more, particularly 
in active naval stores operations. 
On a few areas of several hundred 
acres each, 25 percent of the stand 
was attacked during a single sea- 
son. From the many reports and 
intensive observations, this beetle 
ean now be classed as a serious 
pest of southern pines. 


Problem 


When forest owners and man- 
agers throughout the South saw 
the damage by the beetle becoming 
more severe and widespread, they 
requested recommendations for 
control. As stated by Lee,” they 


"Lee, R. E., and R. H. Smith. The 
black turpentine beetle, its habits and 
control. U. S. Forest Serv. Southern For- 
est Expt. Sta. Oceas. Paper 138, 14 pp. 
1955. 


R. H. Smith 


‘Southeastern Forest Experiment 
Station, Forest Service, 


U. S. Department of Agriculture 


were advised to cut and salvage 
all attacked trees and immediately 
spray the stumps with a 0.5 per- 
cent BHC (benzene hexachloridc’ 
gamma isomer solution in diesel 
oil. Wherever applicable, partic- 
ularly in association with selec- 
tion enttings, this procedure is still 
recommended. As is true with most 
forest insects, it is best to under- 
take control as soon as_ possible 
after the activity of the beetle has 
been detected. 

There are, however, features of 
this procedure which some land- 
owners, especially naval stores ope- 
rators, find undesirable: (1) The 
time delay between the decision to 
eut and the cutting itself may be 
several months. During this time 
beetle activity continues unabated 
and stand mortality increases. (2) 
Naval stores operators are reluc- 





Fig. 1—Black turpentine beetle attacks at the base of slash pine. Left, first month’s attacks below 18 inches. Right, after 
several months the attacks are concentrated in the basal 36 inches. 
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tant to eut during the chipping 
season. (3) Because many pulp- 
wood and sawlog operators find it 
unprofitable to cut as little as 10 
to 15 percent of a stand, light in- 
festations may be bypassed until 
losses are heavy and the beetle 
population high. This is unsound 
forest insect control. (4) Low 
volume of insect salvageable tim- 
ber may lead to ‘‘sweetening’’ the 
eut with unattacked timber. This 
ereates a greater disturbance in 
the stand and sometimes agera- 
vates the beetle situation and dis- 
rupts management plans. (5) As 
many as 10 to 30 percent of the 
attacked trees may survive. Land- 
owners see this ‘and question 
whether they are removing trees 
that might have lived. 

In considering these disadvan- 
tages and the possibilities of over- 
coming them, the results of recent 
insecticidal and ecological investi- 
gations were reviewed. It was 
found that the initial attacks on 
slash pine (Pinus elliottii Engelm. ) 
and longleaf pine (P. palustris 
Mill.) are almost always located 
within the basal 18 inches of the 
tree and that there are usually less 
than eight attacks made on the tree 
during the first month (Fig. 1A). 
These represent less than 20 per- 
cent of the attacks that will be 
made on the tree for the duration 
of the attack period. The first 
month’s attacks by themselves are 
usually not fatal to the tree. It is 
the subsequent attacks, made dur- 
ing the next 3 to 6 months, which 
kill or fatally weaken the tree. 
These attacks are concentrated in 
the basal 36 inches (Fig. 1B) 
though a few may eventually be 
made above a height of 6 feet. The 
beetle also makes attacks on the 
roots after there are some attacks 
on the trunk to further hasten 
death. It was found that in the 
naval stores belt the beetle is ac- 
tive most of the year. Recent in- 
secticidal tests revealed that the 
degree of remedial control, that is 
the killing of insect forms beneath 
the bark when treatment is ap- 
plied. could be increased to more 
than 95 percent by increasing the 
BHC concentration to 1 percent. 
The long residual preventive ac- 





tion of BHC by spraying the tree 
prior to attack had already been 
established.* 


In the light of these findings 
it was believed that if the trees 
could be sprayed soon enough after 
the attack had started, many such 
trees could be saved. The spraying 
should reduce the beetle popula- 
tion and thus decrease the attacks 
on unattacked, unsprayed trees in 
the area. Such a procedure would 
eliminate the immediate need for 
cutting and would enable prompt 
and continuous action to be taken 
in compliance with the best prin- 
ciples of forest insect control. 


Procedure 


The test was started in July 
1954. Two areas were selected 
where tree mortality had been high 
in 1953 and where the beetles 
were currently very active. One 
area was located in the northeast 
corner of Baker County, Florida. 
Here, 10 percent of the stand had 
been killed in 1953; an additional 
7 percent of the stand was attack- 
ed by the time the test was started. 
The stand was almost pure slash 
pine and contained approximately 
3,000 active naval stores trees. In 
July 1954, 221 of these trees under 
varying degrees of attack were 
sprayed. Another area of about 
800 active slash pine naval stores 


‘trees served as an untreated check ; 


this spot, which had a comparable 
degree of infestation, was located 
about 3 miles away. 

Another test area containing a 
20-acre block of active slash pine 
naval stores was located in the 
eastern tip of Putnam County, 
Florida. The area was split into 
two rectangular plots which ran at 
right angles to each other. One of 
the plots was a treated one, while 
the other served as an untreated 
check. They were almost identical, 
each having about 500 active naval 
stores trees and 100 trees above 8 
inches d.b.h. that had not been 
chipped for naval stores when the 
test was started. Twenty-six trees 


°Smith, R. H. Benzene hexachloride 
controls black turpentine beetle. South- 
ern Lumberman 189 (2369): 155-157. 
Dee. 15, 1954. 
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in each plot had been killed in 
1953 and 26 trees in each plot were 
currently under varying degrees 
of attack but still alive when the 
test commenced. 


Thus, both the Putnam and 
Baker experimental areas were 
heavily attacked in 1953 and were 
also being heavily attacked in 1954. 
Each area had an adequate un- 
treated check plot to serve as an 
indicator of the normal course of 
beetle activity and tree mortality. 
In both areas, practically all trees 
were 9 to 12 inches in diameter. In 
the Baker area a new naval stores 
operation had been started in 
1954, though there were many 3 
and 4 year-old faces in the area, 
while in Putnam it had _ been 
started in 1953. Tree diameter and 
age of naval stores operation were 
considered as possible variables 
but were determined to have no 
bearing on the outcome of the test. 
Therefore, these factors will not 
be considered in this report. 


The procedure* followed in the 
treated test plots is briefly as fol- 
lows: 

1. All attacked trees were iden- 
tified by the presence of one or 
more pitch tubes at the base of the 
tree. Data were taken on each tree 
as to the number and location of 
all attacks, the absence or presence 
of other insect activity, tree diam- 
eter, and age of naval stores opera- 
tion, 

2. The loose, thick bark and 
debris were sloughed off the tree 
to a height of 18 inches, or higher 
if there was heavy accumulation 
of such bark. 

3. A 1 percent BHC gamma 
isomer solution in diesel oil or No. 
2 fuel oil was applied until it ran 
freely down the bark (Fig. 2). At 
this rate, 1 gallon covered 40 to 
50 square feet of bark area, which 
is equivalent to the bark area in 
the basal 18 inches of seven 12- 
inch trees. It was applied with a 
common garden sprayer, using a 
medium air pressure and holding 


‘Smith, R. H. A control for the black 
turpentine beetle in south Georgia and 
north Florida. U. S. Forest Serv. South- 
eastern Forest Expt. Sta. Res. Note 76, 
2 pp. 1955. 








Fig. 2.—Treating slash pine attacked by black turpentine beetle. After the loose 
bark and debris have been sloughed off tree, the spray is applied to height of highest 
attack. 


the nozzle within 4 inches of the around the tree, with spray di- 


bark. The spray was applied to the 
height of the highest attack. When 
the test was established, many of 
the trees had to be sprayed to a 
height of 3 or 4 feet because they 


rected at the basal 2 to 4 inches 
only. This was done because the 
first and greatest number of at- 
tacks are often right at the ground 
line, and once inside the bark the 





had been under attack for more 
than one month. 

After a very thorough spraying 
of the designated portion, a second 
application was immediately made 


beetle makes its gallery downward 
on the face of the sapwood. Thus 
a 2-week-old attack made at the 
ground line may be 2 inches below 
when the tree is sprayed. The 


TABLE 1.—ReESULTS oF Tests DuRING A PERIOD OF 16 MONTHS TO CONTROL 
INFESTATION OF BLACK TURPENTINE BEETLE ON SLASH PINE, Usine A Post-ATTack 
Spray oF BHC, 1 Percent GAMMA IN OIL 

Putnam County Area‘ 


Mortality 
reduction in 
sprayed plot 








Tree mortality =e 
Untreated plot 





Time of attack Sprayed plot 











Number Percent Number Percent Percent 
July-Dee. 1954 16 2.7 39 6.5 59 
Jan.-Oct. 1955 3 5 52 8.7 94 
Total 19 3.2 91 15.2 79 
Baker County Area® 
July-Dee. 1954 105 3.5 266 8.9 60 
Jan.-Oet. 1955 14 5 169 5.6 92 


Total 119 4.0 435 14.5 73 





‘Data based on 600 trees per plot. 
“Data based on 3,000 trees in sprayed plot and 800 adjusted to 3,000 in untreated 
plot. , 
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bark is also thickest at the ground 
line. 

4. Each plot was examined and 
maintained at biweekly intervals 
as long as initially attacked trees 
were found. Any such trees found 
in the two treated plots were 
sprayed as in step 3 above. Virtual- 
ly all trees in this category had to 
be sprayed to a height of only 18 
inches since it will be recalled 
that the first month’s attacks are 
almost always confined to this 
limited zone. Notes were taken in 
all plots of the number and loca- 
tion of additional attacks, other 
insect activity, and of any changes 
in the condition of the tree. The 
tree was considered dead when the 
foliage started to fade. 

Thus, aside from the fact that 
two plots were sprayed, all plots 
were handled and recorded in the 
same manner. With the exception 
of two or three cooler months, a 
biweekly schedule was maintained 
from July 1954 to November 1955, 
when the data were summarized. 


Results 


The results in all four plots are 
briefly summarized in Table 1. A 
monthly breakdown of the data of 
the Putnam plots is presented in 
Table 2. 

The sudden decrease in beetle 
activity in the sprayed plots was 
immediately apparent. Since there 
was not a complete cessation, a bi- 
weekly examination schedule was 
established and maintained. In ac- 
tive naval stores operations this is 
quite easy, since the important step 
of locating the attacked trees can 
be incorporated with the biweekly 
chipping schedule. By markedly 
reducing the beetle activity with- 
out the necessity of cutting, the 
first objective of the test was at- 
tained. 

A second objective was to save 
the attacked trees. After control 
had been maintained for a year, 
it was obvious that a great major- 
ity of the attacked trees which 
were sprayed would live. It will 
be noted that mortality of the 
treated trees was highest for trees 
already attacked when the test was 
begun. This ean be partially ex- 
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plained by the fact that many of 
these trees had been under attack 
for several months. Also, root at- 
tacks by this beetle may become 
quite numerous as the number of 
trunk attacks increase; thus the 
roots of these trees may have been 
heavily attacked before the spray 
was applied. 

It was noticed that only rarely 
was a tree attacked after it had 
been sprayed. These very few at- 
tacks were made above the sprayed 
zone. There were never more than 
one or two such attacks on a tree 
and their effect on the tree was con- 
sidered inconsequential, especially 
their appearance indicated 
unsuccessful attack. For more than 
12 months no attacks were found 
in the sprayed portion of a tree. 
Between 12 and 16 months after the 
spray had been applied, a rare un- 
successful 


since 


attack was recorded in 
the sprayed zone of a tree. 

Extensive observations indicated 
that a heavy beetle population was 
present in the area. The cups at- 
tached to the trees to collect the 
resin served as indicators of beetle 
activity. An oceasional survey of 
the beetles caught in these cups 
showed quite definitely that many 
beetles still came to the sprayed 
trees. 

From Tables 1 and 2 it is pos- 
sible to arrive at some rounded fig- 
ures of the percent control which 
resulted from the experimental 
spray program. From Table 1 it 
can be seen that stand mortality 
was reduced by about 75 percent 
for the entire period of the test. 
However, when the period of time 
is limited to 1955, so that trees at- 
tacked when the test was started 
are not included, the stand mor- 
tality was reduced by more than 
90 percent. 

This reduction was the result of 
two benefits of the spraying (1) 
reduction in the incidence of at- 
tacked trees and (2) reduction in 
the mortality of attacked trees. 
Since both experimental areas were 
almost identical in these respects, 
the data for the Putnam area are 
used for illustration (Table 2). 
Forty-three trees in the Putnam 
area were attacked in the sprayed 
plot and 125 trees in the untreated 
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TABLE 2.—RESULTS OF INSECTICIDE SpRAY TESTS TO CONTROL BLACK TURPENTINE 
BEETLE IN PuTNAM COUNTY, FLORIDA 





Sprayed plot 
Initially attacked, 
Month of attack sprayed 


Mortality as 
of October 1955 


Untreated plot 
Initially Mortality as of 
attacked October 1955 











1954 Number of trees —— 

July _.. 26' 11 26" 19 
August - 3 2 16 10 
September 6 3! 3 3 
October 0 0 6 3 
November 0 0 6 4 
December 0 0 0 0 

Total 35 16 57 39 

1955 

January _. 0 0 0 0 
February 0 0 0 0 
March 0 0 5 5 
April 6 0 9 9 
May 1 1 12 12 
June 1 0 14 14 
July 10 2 18 6 
August 7 0 17 5 
September 5 0 13 1 
October 4 0 6 0 

Total 5 34 3 94 52 

Grand total 69 19 151 91 





plot after the test was established. 
This is a reduction of 66 percent 
in incidence of attack. For the 
3aker plot the reduction was about 
70 percent. 

The second factor which con- 
tributed to a reduction in stand 
mortality was the lower percent 
mortality of those trees which were 
attacked and then sprayed 
Throughout the period of the test 
there was a 54 percent reduction 
in the mortality of attacked-sprayed 


‘Trees for July 1954 may have been under attack for several months. 





trees in the Putnam plot. When 
we discount trees already at- 
tacked before the test began, this 
reduction increased to 68 percent. 
(Mortality in check plot of trees 
attacked after the start of the test 
is 57.6 percent (72+125); this 
times the 43 trees attacked in the 
sprayed plot (69—26) equals 24.7 
trees anticipated mortality. The 
24.7 minus the 8 which did die 
(19—11) equals 16.7 trees saved, 
or 68 percent (16.7+24.7) reduc- 
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Fig. 3.—Monthly incidence of black turpentine beetle attacks in Putnam County 


experimental area. 
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tion.) For the Baker plot this re- 
duction was 71 percent. 

Thus, for convenience it is pos- 
sible by rounding figures to say 
that after the test had been estab- 
lished there was a 65 to 70 percent 
reduction both in number of at- 
tacked trees and in mortality of 
those trees which were attacked 
and then sprayed in the treated 
plots. These two factors together 
resulted in an over-all reduction of 
about 90 percent in stand mortal- 
ity after the test was started. 

Another effect of the spray was 
to reduce the length of seasonal 
activity of the beetle. This is illus- 
trated by Figure 3, which shows 
the monthly trend in the number 
of attacks in the sprayed and un- 
sprayed Putnam plots. From Octo- 
ber to April there were no attacks 


in the sprayed plot, but activity 
persisted in the unsprayed plot. 


Conclusions 


A properly executed and main- 
tained program of spraying at- 
tacked trees will markedly reduce 
the activity of the black turpentine 
beetle. The spray is a 1 percent 
BHC gamma isomer solution in 
diesel oil or No. 2 fuel oil. 

In the tests conducted there was 
a 90 percent reduction in tree mor- 


‘tality, which was the cumulative 


effect of about a 70 percent reduc- 
tion in the incidence of attacked 
trees and 70 percent reduction in 
mortality of attacked trees. 

Almost no beetle infestation oc- 
curred in treated areas for 16 
months. 

Control of the beetle by this 
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method neither necessitates nor 
prohibits cutting of the attacked 
trees. Instead, control can be es. 
tablished and maintained at any 
time beetle activitiy is detected. 

This procedure is_ especially 
adapted to the accepted principle 
that the time to apply control mea- 
sures is before the insect has 
reached heavy epidemic propor- 
tions. 

The method is most useful in 
active naval stores operations, 
where the important job of spot- 
ting attacked trees can be incorpo- 
rated with the regular woods ac- 
tivities. However, there is no rea- 
son why such a procedure can- 
not be used in other types of for- 
est management when salvage and 
stump deemed un- 
feasible. 


spraying is 
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Sodium Arsenite in Spaced Ax Cuts: 
an Effective Stand-Improvement Technique 


Foresters have long recognized the 
need for an effective, economical, 
and easily applied treatment to 
eliminate unwanted trees in timber 
stands. Among early treatments, 
ax girdling without chemicals re- 
ceived considerable attention. 
Churchill, for example, began to 
use girdling about 30 years ago to 
improve stands on good softwood 
sites in the Adirondacks (4). More 
recently, considerable effort has 
been expended in search of new 
techniques with chemicals. As the 
capabilities of promising chemicals 
became known, new ways of apply- 
ing them were tested. The search 
has continued for an effective, eco- 
nomical, and easily applied treat- 
ment that would meet the require- 
ments of the increasing number of 
woodland managers who are inter- 
ested in improving timber stands. 

Experiments with chemicals for 
killing eull trees have been under 
wav at the U. S. Forest Service’s 
Adirondack Research Center since 
1949. Sodium arsenite solution has 
been applied with successful results 
in bored holes (7, 14, 75) and in ax 
frills (13). However, a modifica- 
tion of the frill technique, in which 
the chemical is applied to ax cuts 
spaced several inches apart, has ap- 
peared to be an improvement over 
some other methods currently in 
use. Labor costs are comparatively 
low, and treating can be done easi- 
ly without use of special tools. 

The basie idea of spaced cuts is 
not entirely new. However, most 
earlier workers have either re- 
ported poor results or have recom- 
mended closer spacing between 
euts than is necessary in the light 
of our tests. 

This paper is a report of our first 
exploratory experiments with the 


'Stationed at the Adirondack Research 
Center, Paul Smiths, N. Y., which is 
maintained by the Northeastern Forest 
Experiment Station in cooperation with 
Paul Smith’s College. 





spaced-cut technique, together with 
some information on application 
and costs obtained from foresters 
who have put the technique into 
practice. 


Earlier Work with Chemicals 


In 1931 Cope and Spaeth (6) 
found that sodium arsenite solu- 
tion in single ax cuts would kill 
various hardwood species. They 
specified that ‘‘not more than one 
inch of unsevered bark should be 
left between the edges of adjacent 
euts.’’ This recommendation was 
based upon work with thorn-apple 
trees (Crataegus spp.). They re- 
commended a solution strength of 
not less than 2 pounds of white 
arsenic per gallon of water. (Some 
commercial solutions now contain 
about 4 pounds of arsenic per 
gallon.) 

However, Bull and Chapman (2) 
in 1935 reported unsatisfactory 
kills with various arsenical and oth- 
er solutions applied in spaced cuts. 
They concluded that complete frills 
were required, but that the cost of 
frilling plus chemicals would be 
more than for conventional gir- 
dling. 

Leonard reported successful re- 
sults from spaced-cut treatments 
with undiluted 2,4-D and 2,4,5-T 
upon interior live oak (Quercus 
wislizenti) in 1952 (10), and upon 
blue oak (Q. douglasii) in 1956 
(11). Amine forms of these chem- 
icals were more effective than es- 
ters, and 4-inech spacing of cuts, 
center to center, leaving about 2 
inches of unsevered bark between, 
was more effective than wider spac- 
ings. 

In 1955 Eastment (9) reported 
good early results on hardwoods 
after using 40-percent sodium ar- 
senite solution in ax cuts spaced 3 
to 4 inches apart. Within four 
months, low-vigor trees and small 
trees were crown-killed, and the 
larger more vigorous trees—over 
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13 inches d.b.h.—were showing con- 
siderable injury. After one year, 
crown mortality on these vigorous 
trees averaged 70 percent.” 

Dahms and James (8) reported 
in 1955 that preliminary trial had 
indicated that ‘‘pole-sized ponder- 
osa pine trees can be killed by cov- 
ering about half of the bole cireum- 
ference with cuts.’’ Four ce. of un- 
diluted 2,4-D were injected into 
each cut. 

Curry and Rushmore, reporting 
in 1955 upon experiments with ar- 
senite solution placed in bored 
holes (7), showed that applications 
spaced 4 or 8 inches apart were 
effective. The efficacy of the frill 
as a means for introducing arsenite 
solution into a tree has been dem- 
onstrated both by some of the 
earlier investigators and recently 
by Rushmore (73). Thus, by infer- 
ence from these findings, applica- 
tion in spaced cuts should be effec- 
tive. 

In 1956 Reines (12) and Wilcox 
et al. (16), though dealing with 
the painted-girdle method of ar- 
senite application for purposes of 
bark peeling, also discuss transloca- 
tion and related phenomena that 
pertain equally to spaced-cut treat- 
ments. They point out that the 
movement of arsenite is predomi- 
nantly in the xylem tissues and up- 
ward and that it follows the orien- 
tation of the xylem elements with 
little lateral diffusion. 


The Adirondack Experiments 


Work with spaced single ax cuts 
began at the Adirondack Research 
Center in July 1951. Since excel- 
lent results had been obtained with 
bored holes spaced 4 and 8 inches 
apart (7), the ax cuts were spaced 
with 4 inches of unsevered bark be- 
tween them. This was a departure 


“Personal communication from Robert 
R. Eastment. 
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TABLE 1. 


Width 





Treatment 
made between in each 
(Date) cuts treatment 
Inches Number 
Feb. 26, 2 4 
June 12, 2 4 
July 28, 3-4 4 
Aug. 29, 1952 3-4 4 


from the 1l-inch spacings recom- 
mended by Cope and Spaeth (6). 
Preliminary demon- 
strated that 50-percent sodium ar- 
senite solution applied in the cuts 
killed the crowns of forest-grown 
hardwoods more quickly than am- 
mate solution of equal strength. 
Obviously, less time and_ effort 
would be required to make the 
spaced single cuts than to make 
holes, frills, eups, or double-hack 


girdles. 


tests soon 


The tests upon which this report 
is based were established the next 
1952. Basieally, they  in- 
volved spaced-cut application of 
sodium arsenite and 2,4,5-T solu- 


vear 


tions to two species—red maple 
(Acer rubrum) and beech (Fagus 
grandifolia)—at four times of year. 
The cuts, made by light blows 
with a 2'%-pound ax held at a 45 
degree angle, extended only slight- 
lv into the sapwood. Spacing of 
unsevered bark between cuts was 
2 inches in the first two of the four 
treatments, and 3 to 4 inches in the 
Height of cuts above 
eround was about 30 inches. 


last two. 


rv ° © 
The sodium arsenite was used as 


a 50-percent water solution by 
weight, prepared simply by mixing 
equal weights of the commercial 
white powder and water. (Satis- 
40-percent 


commercial solutions containing an 


factory ready-mixed 
animal repellent now are available. ) 
The 2,4,5-T was a 3-percent solu- 
tion in kerosene, by volume, made 
from a commercial concentrate con- 
taining 4 pounds acid equivalent 
per gallon. In the last two of the 
four treatments, a water emulsion 
of 2,4,5-T of the same eoncentra- 
tion also was used. These concen- 
trations are somewhat 
than Chaiken’s recommendation 
(3) for use in frills. 


stronger 


Dosage of chemicals was 2 ce. of 





J Sodium 2,4,5-T 
Maple Beech arsenite in kerosene 
Inches Inches - 
10 9 26 10 
10 10 100 58 
9 14 100 6 
8 90 9 


solution per cut, applied with a 
paint brush or battery filler syr- 
inge. Inasmuch as a small contem- 
‘porary study (15) has indicated 
that 2 ee. of arsenite solution in 
bored holes 8 inches apart will kill 
even the larger hardwoods, and the 
cuts in the present study were at 
most only 4 inches apart, the dos- 
age here used would appear to 
have been amply large for the ar- 
senite. We cannot infer, however, 
that 2 ce. was equally ample for 
the 2,4,5-T solutions. 

Seasons of treatment 
both winter and summer. The dates 
were February 26, June 12, July 
28, and August 29, 1952. 

The trees used in the study, 
though locally unmerchantable, had 
normal 


included 


reasonably sound boles, 
crowns, and, being forest-grown, 
were generally free of low branches. 
The maples averaged about 9 inches 
d.b.h.; the beech ran somewhat 
larger, mostly 9 to 14 inches. 

Treatment units were four trees 
of each species for each chemical- 
season combination. However, beech 
was omitted on the last treatment 
date. Total number of trees treated 
was 68, of which 28 were treated 
with arsenite, 28 with 2,4,5-T in 
oil, and 12 with 2,4,5-T in water 
(Table 1). Although four trees give 
a rather small basis for conclusions, 
the results for each chemical are 
considerably strengthened by their 
consistency across species and sea- 
Moreover, this method of 
using arsenite in spaced cuts al- 
ready has been adopted for large- 
seale trial on several industrial and 
state forest holdings; and the re- 
sults from these trials greatly 
strengthened those from our small- 
seale tests. 


SONS. 


Results and Discussion 
Sodium arsenite applied in the 
spaced cuts resulted in acceptable 


Red maple 
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Crown KILL ON RED MAPLE AND BEECH THREE YEARS AFTER TREATMENT WITH 50 PERCENT SODIUM ARSENITE OR 
3 Percent 2,4,5-T SoLuTIONS PLACED IN Ax CuTS SPACED SEVERAL INCHES APART 


Beech 
Sodium 2,4,5-T 2,4,5-T 
arsenite in kerosene in water 








aot 


in water 


—Percent of crown dead in 1955 


90 87 

83 45 
15 93 29 30 
13 


crown kills except for the Febru- 
ary treatment on red maple. Kills 
with 2,4,5-T as applied in these 
tests were generally unsatisfactory. 
The discussion to follow will there- 
fore deal largely with the arsenite 
treatment, with only 
mention of 2,4,5-T. 
Trees treated with arsenite dur- 
growing season typically 


occasional 


ine the 
showed crown damage within a few 
weeks. Foliage not initially af. 
fected continued to die during the 
next few months. Winter applica- 
tions seemed to act somewhat more 
slowly. However, for all treatment 
dates, most of the direct crown 
damage became evident within one 
more 
alive longer: 


vear. Sometimes one or 
branches remained 
those apparently had escaped the 
upward movement of the chemical. 
With the 2,4,5-T treatments, any 
injury that did ensue was slow to 
appear. 

Figure 1 depicts the progress of 
crown kill in three years of both 
chemicals and both species in the 
July treatment. It illustrates par- 
ticularly the severe early damage 
by arsenite, which is then followed 
by gradual decline of the remain- 
ing live portions of the crowns. 

Crown damage after three years. 

The average crown kill three 
years after treatment is shown for 
all treatments in Table 1. It will be 
noted that all kills in the arsenite 
series are good except for the Feb- 
ruary application on red maple. 
We suspect that, in this instance, 
sap flow flushed the chemical from 
the cuts. The air temperature was 
below freezing when the treatment 
was applied, and there was no im- 
mediate sap flow. However, later 
during the day temperatures rose 
to 35° F., and flow probably oc- 
curred at that time and during 
succeeding days, before the chem- 
icals could be translocated. 
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(ARROWS INDICATE DATES OF EXAMINATION) 


Fie. 1. 


Progress of crown kill on trees treated July 28, 1952, with solutions of 


sodium arsenite or 2,4,5-T in ax cuts spaced 3 to 4 inches apart. Each line repre- 


sents four trees, 


Beech is much less inclined to 
produce copious sap flow. Both in 
earlier experiments with frill treat: 
ments (13) and in the present 
studies, sap flow similar to that 
which occurs from red maple has 
been observed on beech only near 
abnormalities such as rot, healed 
wounds, or knots. 

Movement of chemicals in the 
tree-—Although we made no chem- 
ical or histological tests, movement 
of sodium arsenite in the tree can 
be fairly well traced by observa- 
tions of discolorations in the cam- 
bial region and of mortality pat- 
terns in the tree crowns. Translo- 
cation of the arsenite seems to be 
confined largely to the vessels se- 
vered by the ax cuts; lateral move- 
ment sufficient to kill tissue extends 
only about 1% inch on either side. 
This pattern of movement results 
in dead streaks of bark and wood 
extending upward from the cuts 
into the crown. That the arsenite 
moves through the vessels is strik- 
ingly illustrated by spiral-grained 
trees, which develop a barber-pole 
effect of lighter and darker wood. 
Reines (12) showed by chemical 
tests that the arsenite moves main- 
ly in the outer sapwood, and he 
also observed that the chemical fol- 
lows the grain in spiral-grained 
trees, 

The width of the dead streaks 
seems usually to hold fairly con- 


stant between cuts and crown. 





Tience, as bole diameter decreases 
upward, the streaks tend to con- 
verge, and if convergence is com- 
plete below the crown, all the crown 
dies. When complete convergence 
does not occur below the crown, one 
or more branches in the live streaks 
may remain alive. Since the live 
streak supporting such a branch 
typically extends downward, be- 
tween two cuts, into the roots, the 
branch may live for several years, 
or indefinitely. 

Vertical translocation of the ar- 
senite was predominantly upward ; 
downward movement, as observed 
also by Reines (12), was much 
slower. However, after three years, 
kills had extended to ground level 
below some of the cuts. 

Spacing between cuts.—Auchter 
(1) observes that ‘‘. . . in tree in- 
jection experiments, it will be nee- 
essary to make several injections at 
regular intervals about the trunk 
if an even distribution of the mate- 
rials in the top is hoped for.’’ This 
accords with our observation that 
the dead streaks gradually con- 
verge upward as the tree bole be- 
comes smaller, and that complete 
crown kill is dependent upon com- 
piete convergence below the first 
branches. It is obvious, therefore, 
that the distance between cuts 
should not exceed a specified maxi- 
mum; also, that this allowable 
maximum will vary with length of 
clear bole and taper of bole. It may 
possibly vary with species and re- 
cions. 
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On the long-boled, forest-grown 
trees in our tests generally satis- 
factory results were obtained at 3- 
to 4-inch spacing between cuts. 
However, at 2-inch spacing, kills 
more often were complete—there 
was less tendency for live streaks 
and live branches to survive. Four 
inches probably is about the maxi- 
mum spacing that can be allowed 
for satisfactory kills of forest- 
grown northeastern hardwoods. 

The relationship between crown 
kill and the length and taper of 
clear bole below the crown prob- 
ably explains the recommendation 
of Cope and Spaeth (6) that not 
more than 1 inch of unsevered bark 
be left between cuts; their conelu- 
sion was based upon work with 
thorn-apple trees, which typically 
have branches nearly to the ground. 

Basal sprouts.—As observed both 
by Eastment (9) and ourselves, 
many trees treated with sodium ar- 
senite develop basal sprouts during 
the first year. However, a large 
proportion of these sprouts die 
later. In our experiments, the 
sprouts began to die during the 
second and third years after the 
trees were treated. Their death ap- 
parently depended upon the slow 
downward extension of streaks and 
areas of dead tissue below the ax 
cuts. This was true for trees treat- 
ed with both arsenite and 2,4,5-T 
in kerosene. Of 33 trees having live 
sprouts in 1953, all sprouts had 
died on ten of them by 1955, and 
on five more trees—a total of 45 
percent—by 1956. And at least 
half of the sprouts had died on 15 
of the remaining 18 trees. It ap 
peared also that height growth of 
sprouts was somewhat depressed. 

Dead sprouts almost always were 
located in streaks or areas of dead 
tissue in line with ax cuts, and live 
sprouts in streaks of live tissue run- 
ing between the cuts and, usually, 
continuing into the erown. This 
occurred most frequently where oc- 
casional ax cuts were more than 4 
inches apart, or where the crown 
kill was poor. 

Effect of tree size—Although 
these tests were not designed to de- 
termine the effect of tree size upon 
the efficacy of sodium arsenite in 
spaced cuts, general observations 
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indicate that trees 8 inches or less 
in diameter die more quickly than 
larger ones of 13 inches or greater 
diameter, but that most of the larg- 
er trees do eventually die. How- 
ever, from an appraisal of East- 
ment’s results and our own obser- 
vations, it appears that the larger 
more vigorous trees may be slight- 
ly more resistant, especially at the 
wider spacings between cuts. In 
the absence of more definite data, 
it would be good success insurance 
on such trees to narrow the spac- 
ing between cuts to 2 inches. 

Other factors: species, season, 
temperature.—Since most of our 
experimentation has been on red 
maple and beech, it cannot be said 
positively that sodium arsenite in 
spaced cuts will kill all species. 
However, in view of the well- 
known high toxicity of sodium 
arsenite to all plant life, marked 
differences between species in sus- 
ceptibility to spaced-cut applica- 
tion do not seem likely. In the 
previously mentioned trials by 
others on private and state land, 
American elm, black cherry, and 
red, white, jack, and Scotch pines, 
in addition to red maple and 
beech, have all been treated suc- 
cessfully. The method has not been 
used on oaks. Oaks succumb 
readily to painted girdle treat- 
ment with sodium arsenite, but 
Reines (12) has pointed out that, 
in members of the white oak group, 
tyloses restrict translocation to the 
outermost annual ring. These oaks, 
therefore, possibly might not res- 
pond as well to applications in ax 
cuts as do species in which tyloses 
are lacking. 

The present state of our knowl- 
edge and experience points to the 
erowing season as the best time for 
treatment. This is_ particularly 
true for strong bleeders, such as 
the maples. Under certain tem- 
perature conditions during the 
dormant season, trees of these 
species may flush the chemical 
from the cuts before much of it is 
absorbed. However, some success- 
ful winter treating of both pines 
and hardwoods other than maples 
has been done. More tests are 
needed to determine whether re- 
sults with winter treatment de- 


pend primarily upon the sap-flow 
factor, or whether other factors are 
involved. 

Injury to untreated  trees.— 
Translocation of a dye or other 
chemical from one tree to another 
through root grafts has been ob- 
served by botanists and foresters 
on various occasions in the past. 
This raises the question of 
whether treating some trees in a 
stand with sodium arsenite in 
spaced cuts will kill or damage 


- other trees through root transloca- 


tion. With the  painted-girdle 
technique for debarking, instances 
have been observed where the 
arsenite apparently moved through 
root grafts in amounts sufficient to 
kill neighboring trees (16). 

Cook and Welch (5) have re- 
ported that this treatment may kill 
only a narrow strip of tissues on 
the bole and part of the crown of 
an untreated tree. Since the lateral 
translocation of chemicals within 
the bole is restricted (1), perhaps 
only partial mortality could be ex- 
pected unless the chemical entered 
more than one of the major roots. 


The only known instances of sus- 
pected damage by translocation 
from trees treated by the spaced- 
cut method are a few pines in 
plantations. This has been reported 
by two different users of the meth- 
od, but the trees affected numbered 
no more than one to three per acre, 
and the evidence is only cireum- 
stantial. Even if these trees were 
in fact killed by translocation, the 
loss is relatively insignificant ; how- 
ever, it does point up the possibil- 
ity that such damage occasionally 
may happen. 


Application of Results and Costs 


Interested Adirondack foresters 
have been kept informed of results 
of these studies as they became 
available. At least four owners or 
managers of large forest holdings 
in the region have been sufficiently 
interested in the spaced-cut tech- 
nique to test it extensively on 
their own lands, and satisfactory 
kills have consistently been accomp- 
lished. Obviously the reliability of, 
and confidence in, the results of our 
small-scale tests are greatly en- 
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hanced by this successful outside 
experience. 

Eastment’s work (9), cited in 
several places above, was a 500- 
acre trial by the International 
-aper Company, started in 1954. 
The Draper Corporation, after pre- 
liminary tests beginning in 1952, 
used the method extensively in 
1955 for improving hardwood 
stands.® 

Finch, Pruyn and Company, in- 
terested in timber-stand improve- 
ment for more than 30 years (4), 
began using the technique in the 
summer of 1953. During three 
summers, they have applied it on 
1,805 acres of their best timber 
lands. They plan to continue this 
project at the rate of at least 600 
acres per year.’ 

Although 2,4,5-T and sodium 
arsenite solutions were compared 
by the above companies, results 
obtained generally paralleled those 
shown in Table 1. Finch, Pruyn 
and the Draper Corporation have 
now gone over to sodium arsenite 
exclusively.’ 

Preliminary tests of arsenite in 
spaced cuts were begun in 1953 by 
several of the state district for- 
esters in the Adirondacks. In 1954 
a state-wide test was initiated by 
the Division of Lands and Forests, 
New York State Conservation De- 
partment.? 

A spacing of 3 to 4 inches be- 
tween cuts was successful in all of 
the above large-scale tests. 

Cost data have been obtained, as 
follows :3 

1. International Paper Com- 
pany, work on 500 acres: $4.30 per 
acre for labor and chemical, travel 
time for crew not included. Ap- 
proximately 100 hardwoods, aver- 
aging 11 inches d.b.h., treated per 
acre. 

2. Finch, Pruyn and Company, 
work on 1,800 acres: $6.00 per 
acre for labor, chemical, and in- 
eluding travel time for crew. 
About 450 trees, averaging 4 
inches d.b.h., treated per acre. 

3. New York Conservation De- 
partment,* about 2,000 pines, aver- 


*Information obtained through per- 
sonal contacts and correspondence. 

“The personnel of the District Forest- 
er’s office, Raybrook, New York. 
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aging 3 inches d.b.h., treated in 
plantation thinning. Cost on first 
project: $0.037 per tree. Cost on 
later projects: $0.01 to $0.014 per 
tree. 


Questions for Further Research 


The studies and experience here 
reported provide a working knowl- 
edge for using sodium arsenite in 
spaced cuts, but more definite 
answers to several questions would 
be helpful to the practitioner with 
a stand-improvement job to do. 
Among the most important are: 
(1) the effect of season of treat- 
ment and possible differences be- 
tween species in reaction to treat- 
ment at different seasons; (2) the 
maximum allowable spacing be- 
tween cuts and the effects of tree 
size, tree vigor, length of clear 
bole, and possibly species upon the 
allowable maximum; and (3) costs 
of the method in stand-improve- 
ment or thinning operations for 
various sizes of trees and densities 
of stands. 

All the above points have been 
discussed in preceding sections, but 
admittedly some of the statements 
are speculative or are based upon 
weak data. It is hoped that more 
solid evidence will be forthcoming 
during the next few years. 


Summary 


Exploratory studies of a spaced- 
cut technique for poisoning trees 
were started at the Adirondack Re- 
search Center in 1951. Additional 
treatments were made in February, 
June, July, and August 1952. The 
involves placement of 
solutions in ax euts 
spaced several inches apart around 
the circumference of the tree. 

Red maple and beech trees were 
treated with either a 50 percent 
solution by weight of sodium 
arsenite in water, or 3 percent by 
volume solutions of 2,4,5-T) in 
Cuts were 
spaced either 2 or 3 to 4 inches 
apart, and about 30 inches above 
ground. Total crown damage three 
years after treatment was used to 
evaluate the efficacy of the treat- 
ments. 

Considering both species, sum- 
mer applications were more effec- 


technique 
chemical 


kerosene or in water. 





tive than those made in February. 
Results of the February treatment 
on red maple were conspicuously 
poor. Except for this instance, re- 
sults with sodium arsenite were 
consistently good, with average 
crown kills ranging from 83 to 
100 percent. Crown kills with 2,4, 
5-T were generally unsatisfactory. 

Flushing of the chemicals from 
the cuts by sap flow probably ac- 
counts for the poor results from 
February treatment on maple. The 
flow from beech was negligible, and 
on this species sodium arsenite was 
as effective in February as at other 
seasons. 

Vertical translocation of chem- 
icals seemed to be best in summer, 
and it progressed upward much 
farther than downward. 

Occasionally a streak of live 
tissue, running between the cuts, 
sustained connected branches in 
the crowns up to three years; some 
of these branches appear likely to 
live several years more, or in- 
definitely. These streaks were more 
often found where the spacings be- 
tween cuts were wider, especially 
if more than 4 inches. 

Study of the translocation path- 

ways indicates that cuts may be 
spaced 38 or 4 inches apart on for- 
est-grown trees with long boles, 
but that closer spacings probably 
are required for equal results on 
short-boled trees. 
‘Many of the severely injured 
trees produced basal sprouts with- 
in one year after treatment. Dur- 
ing the second year, sprouts be- 
gan to die, as areas of dead tissue 
extended from the cuts to ground- 
level. At the end of three years, 
all sprouts were dead on 10 of 33 
trees that had borne sprouts two 
years before, and many other trees 
possessed dead sprouts among the 
live ones. 

Size of tree, though not critically 
evaluated in these tests, seemed to 
be a rather minor factor in terms 
of ultimate kills; the results were 
only slightly, if any, better with 
trees less than 8 inches in diameter 
than with larger ones. However, 
the smaller trees tended to die 
more rapidly. 

Average costs per aere for using 
sodium arsenite in spaced ax cuts 


199 


on undesirable hardwoods in 
natural mixed stands have been 
reported by one private company 
as $6.00, including travel time, and 
by another company as $4.30, not 
including travel. Pine plantations 
on state lands have been thinned 
at costs ranging from $0.01 to 
$0.037 per tree. 

The spaced-cut technique, using 
40 percent sodium arsenite solu- 
tion, has already been used by pri- 
vate owners with good results on 
more than 2,300 acres of timber 
lands in the Adirondack Region. 
This method, applied during the 
summer season, is recommended 
for stand-improvement work. The 
2,4,5-T solutions tested are not 
recommended for use in spaced 
cuts on northern hardwood species. 
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Southern Pine Beetle Damage in the 
Southern Appalachians 


AT THE PRESENT TIME, the most 
economical and practical method 
of locating and appraising timber 
losses caused by the southern pine 
beetle is aerial sketch-mapping. 
The foliage on trees that have been 
killed recently by beetles have dis- 
tinetive red or straw-colored tops 
that are relatively easy to detect 
from the air. In cases where an 
aerial plotting map is to be used 
for directing control crews to in- 
fested trees on the ground, these 


infested trees must be plotted on 
the map within a reasonable dis- 
tance of their true location and on 
the correct terrain feature. In 
September 1956 the Beltsville For- 
est Insect Laboratory, in coopera- 
tion with the Southeastern Forest 
Experiment Station,' made a test 
to determine the effect of lateral 

‘Grateful acknowledgement is made to 
W. F. MeCambridge, entomologist, who 
located the study area and served as 
aerial observer on all flights. 
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Fig. 1—A diagrammatic sketch of the test design showing the three experimental 
locations and distribution of strip-width treatments for the three flights. 
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observation distance and _ infesta- 
tion size on aerial mapping accu- 
racy. 

The test area, near Asheville, 
N. C., was of sufficient size to per- 
mit nine east-west lines, each 17 
miles long, to be spaced two miles 
apart. The nine lines were divided 
into three blocks of three lines each 
(Fig. 1). 

All test flights were made in a 
Cessna 195 airplane flown at 90 
miles per hour and 1,000 feet above 
the terrain. Three experienced ob- 
servers, one in the front of the 
plane and two in the rear, plotted 
all visible infestations as accurate- 
ly as possible with respect to (1) 
landmarks or features of the ter- 
rain, and (2) size classes of the 
infestation. Size classes were desig- 
nated on maps as follows: 


Infestation size Pencil color 


(No. of trees) 


: Blue dot 
with a figure 1 
alongside 
2-5 : blue dot 
6-20 green dot 
21-50 - yellow dot 
51+ red dot 


The plotting was done on county 
highway maps scaled at 1 inch 
equals 1 mile. A set of these was 
prepared for each observer in ad- 
vance. The strip widths assigned 
to each flight line were ruled in; 
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the maps cut into sections of one 
line per block; the three sections 
to be covered in a given flight as- 
sembled in consecutive order; and 
each flight sequence was then 
mounted on rollers for use on a 
map roller device.” A flight was 
considered as one complete round 
trip in which one line was covered 
in each block, thereby permitting 
each observer to cover the opposite 
side of a flight line on the return 
trip. 

In the test flights, three treat- 
ments were applied to each block. 
A treatment consisted of having 
each observer plot infestations 
along both sides of the line for a 
given strip width. Within the 
limits imposed by the flight pat- 
tern, the three strip widths (14 
mile, 1 mile, and 2 miles) were as- 
signed within each block at ran- 
dom. Three treatments applied to 
each block minimized bias that 
might have resulted from uneven 
distribution of infestations. 

Immediately after completion of 
the test flights, an intensive 100 
percent aerial survey was made 
and all of the infested trees on the 
study area were plotted on a base 
map. Great care was exercised to 
obtain a maximum possible accu- 
racy. Flight lines were one mile 
apart and, wherever necessary, the 
pilot cireled over the infestation 
until two observers could plot them 
precisely. One observer plotted 
all single trees and all spots con- 
taining 2-5 trees, while the other 
observer plotted all infestations of 
The final base 
map revealed a total of 269 infesta- 
tions distributed by size classes as 
follows: singles, 109; 2-5 class, 77; 
6-20 class, 47; 21-50 class, 18; and 
50+ class, 18. 

The 100 percent aerial survey 
gave a much higher degree of ac- 
curacy than could have been ob- 
tained by conventional ground- 


the larger classes. 


cruising techniques. With the 
limited personnel available, a 


ground eruise of the 200,000 acre 
test area would have been imprac- 


"Merkle, E. P., et al. 1955. Map rolling 
device for aerial sketch-mapping. Forest 
Serv. Unnumb. Note. U. 8. Dept. Agric. 
Washington 25, D. C. 





tical; furthermore, in the time re- 
quired to make such a survey, 
many changes in the infestations 
would have invalidated the data. 

Following this survey, the data 
on the base map was plotted on a 
sheet of clear acetate, and the ace- 
tate was later used as an overlay 
to determine the accuracy of plot- 
ting on the test strips. The infesta- 
tions incorrectly plotted by each 
observer were separated according 
to the following criteria, and tal- 
lied: 

1. An unplotted infestation. 

2. An infestation size class re- 
corded more than one class from 
the actual. 

3. Plotted locations that ex- 
ceeded the arbitrarily selected 
limits from true locations as listed 
below: 


Nearest landmark Error if distance 


(Miles) in miles exceeded 
Seen y 
Ut gee Y% 
| oe 1 
oe... 1% 


It was necessary to use distance to 
the nearest landmark as a standard 
because county highway maps lack 
adequate detail for accurate plot- 
ting in undeveloped areas. 


Results 


The plotting accuracies for three 
observers were compared by analy- 
sis of variance and according to the 
conditions under which this test 
was made, showed the following : 

1. No differences in plotting ac- 
curacy could be detected among the 
observers, or when the interactions 
of observer by strip width and ob- 
server by spot size were compared. 

2. There was a significant dif- 
ference between strip widths, the 
l4,-mile strip being the most accu- 
rate. 

3. Spot size, test blocks, and the 
interactions between spot size by 
strip width showed very significant 
differences. 

Plotting accuracy decreased as 
lateral distance increased (Fig. 2). 
When flying at 1,000 feet to detect 
faded tree crowns, a 1- or 2-mile- 
wide observation strip is too much 
to cover without introducing er- 
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rors. In the mountains, for ex- 
ample, some infestations will go 
unobserved if surveyed at these 
distances because they lie in de- 
pressions or are hidden from view 
behind high points of land. Fur- 
thermore, while the observer’s at- 
tention is focused on small groups, 
large spots at a distance from the 
airplane frequently go unobserved. 

As the size of an infestation in- 
creases, so does the probability of 
its detection (Fig. 3). Large in- 
festations present a better target 
for the eyes to detect. This plus 
the fact that there are generally 
fewer large infestations than small 
ones accounts for the greater ac- 
curacy. Groups of faders in the 
2-5 and single size classes are diffi- 
cult to detect and pinpoint accur- 
ately on a map not only because of 
their smaller size but also the 
greater numbers that usually occur 
in an active outbreak. For example, 
the frequency distribution of in- 
festation size classes on the study 
area indicate that 69 percent of all 
spots fell in these two classes. 

The fact that there was a very 
significant difference between 
blocks used in the test indicates 
that there was an uneven distribu- 
tion of infestations. This justified 
the use of all three strip-width 
treatments on each block rather 
than having separate blocks for 
each treatment. 


Recommendations 


Several recommendations for im- 
proving the accuracy of sketch- 
mapping surveys in the mountain- 
ous areas of the South and South- 
east can be derived from the results 
of this test and from survey exper- 
ience of recent years in this section 
of the country. 

1. Observation strip width 
should be restricted to 1-mile 
when infestations of 2-5 trees or 
singles are to be mapped. When 
these infestations are not to be 
plotted then it would be safe to 
observe a one-mile wide strip. 

2. For best results, flying should 
be done at an altitude of 1,000 feet 
above the terrain and at speeds not 
greater than 100 miles per hour. 
3elow this altitude, the ground is 
covered too rapidly to accurately 
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Fie, 2.—Plotting accuracy for three observers, by lateral view- 
ing distance (including all infestation sizes). 


map infestations. Above this alti- 
tude the observer’s chances of 
recognizing faded pine crowns are 
reduced. 

3. Training methods are needed 
to increase the observer’s mental 
acuity. Presurvey training is es- 


pecially important where observers 
lack sufficient experience in using 
maps. Previous tests have shown 
that no reliability can be placed on 
inexperienced observers. 

4. The best available maps or 
aerial photographs should always 


Fig. 3.—Average plotting accuracy for three observers, by in- 
festation size and lateral viewing distance. 


be used. Since the greatest cost of 
an aerial survey is incurred in put- 
ting the airplane aloft with three 
trained men, the small additional 
expense for high-standard maps or 
aerial photographs is more than 
justified by increased accuracy. 
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Some Effects of Thinning a Ponderosa 
Pine Thicket with a Prescribed Fire’ 


IN THE PONDEROSA PINE type, many 
patches of saplings and poles are 
so densely stocked that few or no 
trees are growing normally. Unless 
these stands of several thousand 
stems per acre are thinned, yield 
of timber in future cutting cycles 
will fall far short of their poten- 
tial. Weaver (5) described this 
condition and attributed persist- 
ence of such thickets to exclusion 
of fire for several decades. He rec- 
ommends prescribed burning as a 
useful tool for hazard reduction 
and for thinning overdense repro- 
duction stands, Returns from the 
normally slowgrowing ponderosa 
pine, according to Weaver, will not 
now repay costs of ordinary thin- 
ning and debris disposal. 

A systematic study of thinning 
dense patches of ponderosa pine 
saplings and small poles by pre- 
scribed burning was begun by 
Weaver in 1942. This was part of 

*This article is based on a cooperative 
study with the Bureau of Indian Af- 
fairs, U. S. Department of Interior. 


Acknowledgment is gratefully made to 
Harold Weaver, Henry Wershing, and 
John Drummond, successive forest man- 
agers of the Colville Indian Reserva- 
tion, who with their staff members 
initiated the study and made or assisted 
in remeasurements. 


several trials of prescribed burn- 
ing on the Colville Indian Reserva- 
tion in north-central Washington. 
The general purpose was to deter- 
mine whether growth of an ade- 
quate number of desirable trees 
could be increased by killing un- 
needed or less desirable competing 
trees. In 1950, the Pacific North- 
west Forest and Range Experiment 
Station cooperated in remeasuring 
the study trees and later analyzed 
the data. The results reported here 
are limited to (1) effect of fire on 
tree competition, (2) crown scorch- 
ing and fire scarring, and (3) 
erowth of potential crop trees on 
burned and unburned plots. Com- 
plete analysis of prescribed burn- 
ing, which would consider all its 
uses, advantages, disadvantages, 
and costs, is beyond the scope of 
this article. 

Judged by results of this test, 
prescribed burning seems to have 
promise as a rough tool for thin- 
ning sapling stands of ponderosa 
pine. Increase in growth approxi- 
mated that measured on plots in 
eastern Oregon and eastern Wash- 
ington thinned by cutting to a 
similar number of reserve trees 
(2). Total area of overstocked pine 


William G. Morris and 
Edwin L. Mowat 


Pacific Northwest Forest and Range 
Experiment Station, Forest Service, 
U. S. Department of Agriculture 


thickets in which prescribed burn- 
ing—or other thinning techniques 
—might increase timber produc- 
tion is not known, but it is believed 
to be an appreciable percentage of 
the ponderosa pine type. 


Study Area and Stand 


The 20-acre study area lies on 
rolling topography with gentle 
slopes characteristic of glaciated 
lands in north-central Washington. 
Elevation is about 2,700 feet above 
sea level. The sparse ground cover 
under the ponderosa pine stand 
before burning consisted principal- 
ly of pinegrass, with a few weeds 
such as lupine and balsamroot, low 
semi-shrubs such as spirea, and 
only an occasional willow or other 
large shrub. 

The stand typified virgin pon- 
derosa pine on the Colville Reser- 
vation. The uneven-aged overstory 
was mostly comprised of irregular 
even-aged groups of immature, 
mature, and overmature trees. 
Overstory trees were widely spaced, 
partly as the result of old killing 
by western pine beetles. The open 
spaces were occupied by dense 
thickets of young growth, mostly 
about 20 years old (Fig. 1). 





Fig. 1.—Left, moderately dense patch of saplings in 1942 just before thinning by fire, and right, same view in 1950. 
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Fig. 2.—View in 1950 of an unburned plot in which crop trees 
equivalent to 125 per acre and averaging 3.5 inches d.b.h. 
were initially selected. Within 10 feet of each crop tree on 
the average there were 31 competing trees, or 4,300 per acre 
averaging 1.9 inches diameter at 1 foot above ground. 


Dominant trees in the young 
growth averaged about 14 feet high 
and 3 inches in diameter at breast 
height, with the smallest 3 percent 
less than 1.5 inches d.b.h. and the 
largest 3 percent more than 6 
inches. Smaller trees ranged in size 
down to whips less than 3 feet high 
(Fig. 2). A few older poles rang- 
ing up to 10 inches d.b.h and 41 
feet high were included in the 
study, but these were exceptional 
and carried little weight in results. 


Number of stems averaged 2,550 
per acre, but varied widely from 
spot to spot, from none up to as 
many as 12,000 per acre within 
circular subplots of 10-foot radius. 
The better dominant and codomi- 
nant trees had grown an average of 
slightly over 5 feet in height in the 
preceding five years. Clumps of 
saplings thus were overdense but, 
except in a few places, were not 
stagnating. 


STAND STATISTICS FOR THE COLVILLE PRESCRIBED BURNING STUDY 
BEFORE AND AFTER THE FIRE 


TABLE 1. 


3urned area 
After fire 


Before fire = Unburned area 


(1942) (1943) (1950) 1943 1950 

Crop trees :" 

Number per acre 95 83 114 111 

Average d.b.h. (in.)? - aap 3.2 4.7 3.1 4.1 

Average height (ft.) . ‘ 15.1 22.4 14.4 21.3 
Competitors® of crop trees: 

Number per crop tree 17.3 6.5 5.0 22.5 20.5 

Number per acre 2,410 895 690 3,120 2,850 

Average diameter, 1 ft. above ground (in.)* 2.2 2.8 4.2 2.0 2.6 

Basal area’ per acre (sq. ft.) 62 39 66 69 105 
Total stand, per acre:* 

Number 2,550 1,035 830 3,260 2,990 

3asal area® (sq. ft.) 76 52 92 80 125 


‘Crop tree data are based on gross area of 1/5-acre sample plots: 3.4 acres in 
burn, 1.0 acre in unburned. 

*Arithmetic average. 

*Competitors and total stand data are based on a tally within a circle of 10-foot 
radius (0.0072 acre) around each crop tree. Since crop trees are not included in 
averages of competitors, 1 average crop tree is added to the circle to obtain total 
stand per acre. 

‘Diameter corresponding to tree of average basal area. 
*Measured 1 foot above ground. 


ed ae. 2] 
Fia. 3.—In a few places, heat from a concentration of several 
burning logs killed all of the trees, as shown by this view 
seven growing seasons after burning. Several new seedlings 
nevertheless are well established. Fire hazard in this spot has 
probably been increased. 
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Burning 


When the tract was burned* 
(October 6, 1942), trees were 
dormant and burning conditions 
were considered satisfactory to 
produce moderate heat and allow 
safe control of the fire. Lower 
vegetation had cured and, with fal- 
len pine needles, provided abun- 
dant fuel to carry fire. The firing 
erew first plowed a line around 
the tract. They burned it during 
late afternoon under a_ heavily 
overeast sky and during a brisk 
steady southwest wind, which 
brings moist air to this locality. 
Rain was expected but did not 
oceur, 

The crew began firing along the 
line on sides away from the wind, 
and most of the time the fire ad- 
vanced into the wind on a roughly 
semicircular front. An attempt to 
hurry the burning, by setting an- 
other strip of fire in advance, 
caused too much heat in several 
thick patches of saplings and poles. 
Thereafter, the crew set no more 
fire and occasionally knocked down 
tongues of fire burning too far 
ahead. Extremely hot fires occurred 
only around snags and along wind- 


“Adapted from description in unpub- 
lished manuscript, ‘‘The use of con- 
trolled fire in the thinning of dense sap- 
ling and pole stands of ponderosa pine,’’ 
by Harold Weaver. 
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falls and upturned pitechy roots 
(Fig. 3). This general procedure 
of prescribed burning has been fol- 
lowed on later projects on the 
Colville and on the Fort Apache 
Reservation in Arizona, except 
that it has been found preferable 
to postpone burning until after 
the first fall rains. 


Crop-Tree Measurements 


To measure effects of burning, 
well-distributed sapling- or pole- 
size crop trees were selected and 
tagged on burned and unburned 
areas’ June 25 to July 8, 1943. All 
were 7 feet or more in height and 
averaged about 15 feet (Table 1). 
Kinds of measurements and records 
made for each crop tree were: (1) 
Diameter 1 foot above ground; (2) 
d.b.h.; (8) total height; (4) ter- 
minal growth for preceding five 
years; (5) percentage of crown 
scorch; (6) number of fire-killed 
and living trees within a radius of 
10 feet, tallied by 0.1-inch diam- 
eter classes at 1 foot above ground. 
In 1945 and again in 1950, diam- 
eters and heights were remeas- 
ured to determine growth. Tallies 
of living trees within 10 feet were 
repeated to measure changes in 
competition. 

Live trees within 10 feet were 
assumed to be competitors of a 
crop tree. The tally of these com- 
petitors was converted to total 
‘basal area competition’? and 
number before and after the fire. 


Effect of Fire on Stand Density 


An immediate effect of pre- 
scribed burning is reduction in 


8On the burned tract, 17 cireular 1/5- 
acre plots were laid out in a grid pattern 
with 2-chain intervals between plot 
centers, and well distributed crop trees 
were selected on these plots. Five similar 
plots were established in comparable 
thickets in surrounding unburned area 
at 1 to 6 chains distanee from the edge 
of burn. Since locations of unburned 
plots were hand picked, they contained 
fewer openings, and more crop trees 
were available than in the burn. Method 
of locating these plots could have allowed 
a bias in growth results, but on the 
ground they appear to be on the same 
site as the burned area. The method used 
for analyzing growth, as described later, 
removes any effect of greater growth be- 
fore treatment on either area and hence 
any probable effect of site differences. 
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Fie. 4.—Average number, basal area, and basal diameter of competitors within 10 
feet of crop trees before and after treatment with fire. 


number of trees (Fig. 1). Number 
of crop-tree competitors was re- 
duced from an average of 2,410 to 
895 per acre, a drop of 63 percent 
(Table 1 and Fig. 4). Basal area 
of competitors decreased 37 per- 
cent. Since these measurements are 
based on small plots surrounding 
selected crop trees, they are re- 
stricted to stocked parts of the 1/5- 
acre plots; average number and 
basal area would be slightly lower 
for the entire burned tract. 
During the 7-year period after 
burning, further mortality reduced 
average number of competitors per 
acre from 895 to 690 but basal 
area increased above that before 
burning. Number of competitors 
per acre in the unburned stand 


decreased from 3,120 to 2,850 and 
basal area increased 52 percent. 
As a result, in 1950 basal area com- 
petition in the burn, although up 
to its pre-fire value, was only 66 
percent of that in the unburned 
stand. 

Since no tallying or tagging was 
done prior to burning, the study 
does not show proportion of area 
on which the fire destroyed all 
potential crop trees. Owing to the 
method of selecting unburned plots, 
difference between number of crop 
trees per acre on burned and un- 
burned plots after the fire (Table 
1) is only an approximate index 
of stocking reduction. Loss of 
stocking probably is only tempo- 
rary in this area, since most of the 
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TABLE 2.—AVERAGE GROWTH OF Crop TREES ON BURNED AND UNBURNED PLOTS 











1943-1950 





Excess on 


Measure of growth Burned Unburned burned Fr 
Fire-searred trees on burn included: ; 
D.b.h.? (inches) 1.5 1.1 0.4 68.7 
Height® (feet) 7.9 7.4 0.5 6.0 
Fire-searred trees on burn omitted: 
D.b.h.* (inches) 1.5 1.1 0. : 
Height® (feet) 8.2 7.5 0.7 13.5 
D.b.h (inches) 1.5 1.2 0.; 29.1 


1F at the 1 percent level of probability is 6.7 and at 5 percent level is 3.9. 
2A djusted through covariance analysis to compensate for differences in initial 


d.b.h. in 1943. 


*A djusted through covariance analysis to compensate for differences in initial height 
in 1943 and differences in previous 5-year growth (1938-42). 

‘Scarred and unsearred trees had the same average initial d.b.h. and d.b.h. growth. 
Therefore, the covariance analysis indicated in line 1 was not repeated and ‘‘F’’ was 
assumed to be about the same as shown there. 

5A djusted through covariance analysis to compensate for differences in initial d.b.h. 
in 1943 and average basal area competition during 1943-50. 


more extensive patches where fire 
burned too hotly have later re- 
stocked with new seedlings (Fig. 


3). 


Scorching and Scarring 

When crop trees were first ob- 
served after the fire (July 1943), 
crown scorch was noted on all trees 
except one; but 27 percent of the 
trees had only 10 percent or less of 
The remain- 
ing 73 percent were rather evenly 
distributed among the other 10 
percent crown-scorch classes. For 
all crop trees, average crown scorch 
was 46 percent. Scorching either 
consumed or killed the needles, but 
where not too severe did not kill 
cambium and buds. It seemed to 
have no relation to presence of fire 
scars. 


the crown scorched. 


Fire scars on crop trees were 
first recorded in 1950. Since many 
scars were still covered by dead 
bark, area was difficult to deter- 
mine and only length was recorded. 
Of total crop trees living in 1950, 
20 percent (16.5 per acre) had 
noticeable fire sears. A few trees 
with wide and long trunk scars 
were deformed and showed wood 
decay. Probable future survival 
and decay of fire-secarred trees 
could not be accurately estimated. 
General experience indicates these 
wounds are not a great hazard for 
further decay. Most stump cross 
sections of mature trees with early 
basal fire scars show prompt heal- 


ing, no appreciable rot, and neg- 
ligible effect on lumber quality. 


Subsequent Loss of Crop Trees 


Many of the crop trees selected 
in 1943 had died by 1950, chiefly 
from after-effects of burning. On 
burned plots, losses averaged 12 
trees per acre, or 12.7 percent of 
initial number (Table 1). During 
the same period, three trees or 2.6 
percent of the crop trees died on 
unburned plots. Loss of almost 13 
percent of the original crop trees 
on the burned area does not mean 
that crop-tree stocking was de- 
creased to the same degree, because 
replacement trees are available in 
some spots. Substitute trees, how- 
ever, are likely to have lower form 
class, poorer vigor, and less favor- 
able spacing. 

Evidence points to fire and bark 
beetles as contributing causes of 
crop-tree mortality. Fifty-one per- 
cent of the dead crop trees on the 
burn had been seoreched on 95 to 
100 percent of the crown. Only 5 
percent of trees still living in 1950 
had been scorched to this degree. 
Frass of barkbeetles had been noted 
in 1943 on 48 percent of crop trees 
that died by 1945, but was seen in 
1943 on only 5 percent of those 
alive in 1950. Small trees were ap- 
parently more subject to loss since 
three-fourths of the dead _ trees 
were below average in diameter. 


Growth Analysis Method 


Crop trees that since 1943 had 
suffered top injuries not related 
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to burning were excluded from 
growth analysis. On unburned 
plots, 96 trees ‘96 per acre) were 
retained for analysis; on burned 
plots, 249 trees (73 per acre), 
Average measurements for these 
crop trees are: 


Un- 
Item measured Burned burned 
D.b.h. in 1943 (arith- 
metic average—inches) 3.3 3.0 
Height in 1943 (feet) 15.3 14.3 
Total height growth 
1938-42 (feet) 5.4 5.3 
Average basal-area com- 
petition per crop tree, 
1943-50 (sq. in.) 51.0 86.5 
Crown scorch (percent) 44.0 0 


ow 


In 1950, 56 crop trees on burned 
plots had fire sears ranging from 
small basal to long trunk sears. 
Growth was analyzed for scarred 
trees, unscarred trees, and _ both 
combined. 

Effect of the fire on growth was 
determined by comparing total 
growth for July 1, 1943, to April 
10, 1950 on burned and unburned 
plots. 

From previous studies, we ex- 
pected that crop trees that were 
largest and fastest growing in 1943 
would make the greatest growth 
during the 1943-50 period. Since 
the average crop tree on burned 
plots was initially larger in diam- 
eter and taller than the average 
tree on unburned plots, a direct 
comparison might have favored the 
burned plots. Therefore, to more 
precisely measure the effect of pre- 
seribed burning, effects of initial 
size (1943) and previous height 
growth (1938-42) were equalized 
through covariance analyses. Rela- 
tionships of growth to initial size, 
previous growth rate, competition 
of nearby trees, and degree of 
erown scorching were also deter- 
mined by regression analyses. 

The following comparisons and 
tests of significance are based on 
the assumption that variation 
among crop trees within plots is a 
legitimate source of experimental 
error. Since the study provides no 
replication of burning treatment, 
use of this source of error was the 
only alternative. Owing to loca- 
tion of the study area on a gentle 
slope and because unburned plots 
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were established in a semi-circle 
just beyond the perimeter of 
burned plots, difference in site 
quality is unlikely. 


Growth on Burned and Unburned 
Plots 


Growth in both d.b.h. and height 
on burned plots exceeded that on 
unburned plots (Table 2). When 
average d.b.h. growth for each 
treatment was adjusted to average 
initial d.b.h. for both treatments 
combined, growth for burned plots 
surpassed that for unburned plots 
by 0.4 inch, or 36 percent. This 
difference is highly significant.* 
When adjusted to average initial 
height and previous growth rate, 
height growth for burned plots ex- 
ceeded that for unburned plots by 
0.5 foot, or 7 percent. This differ- 
ence is significant; in fact it is al- 
most highly significant. 

Since elimination of surviving 
fire-scarred crop trees would leave 
adequate stocking (57 crop trees 
per acre) on burned plots, growth 
of these unsearred crop trees can 
be usefully compared with that on 
unburned plots. We assumed sear- 
ring might reduce average growth 
for burned plots. When fire-scarred 


‘In describing results in this paper, a 
difference between means or other statis- 
ties is termed ‘‘significant,’’ according 
to prevailing custom, if the fiducial prob- 
ability is only 5 percent that a greater 
difference would occur by chance; it is 
termed ‘‘highly significant’’ if that 
probability is only 1 percent. 
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D.b.h. growth as related to initial d.b.h. and basal area 
competition on burned and unburned plots. 


trees were omitted, average d.b.h. 
growth was not measurably 
changed; but height growth was 
increased and became 0.7 foot—or 
9 percent—greater than on un- 
burned plots. This difference is 
highly significant. 

Growth in d.b.h. was also ana-’ 
lyzed to determine whether fire had 
any beneficial effect in addition to 
that from thinning. When ad- 
justed to the average basal area 
competition as well as to initial 
d.b.h., average d.b.h. growth on 
burned plots exceeded that on un- 
burned by 0.3 inch. This difference 
is highly significant. In other 
words, crop trees of the same ini- 
tial size and with the same quan- 
tity of competition within 10 feet— 
measured by basal area—grew 25 
percent faster on burned plots than 
on unburned plots. Figure 5, con- 
structed from separate equations® 

*'The regression equations are: 


Unburned: Y = 1.003 + 0.114D — 
0.0031B 
R= 0.37 (highly signifi- 
eanty SE = +0.37 
Basis 96 trees. B is highly 
significant 
D is at the 2 percent level 
of fiducial probability 

Burned: Y = 1.399 + 0.101D — 
0.0041B 
R = 0.42 (highly signifi- 
cant) SE = +0.38 
Basis 193 trees D and B 
highly significant 

’ Where: Y = inches of growth in 

d.b.h. (7-1-43 to 4-10-50) 
D = initial d.b.h., in 
inches 
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for burned and unburned plots, il- 
lustrates this additional effect of 
burning on growth of crop trees. 

Height growth of crop trees 
showed no relation to basal area 
competition on either burned or 
unburned plots. Trees with many 
competitors within 10 feet grew as 
fast as those with few. Superiority 
of height growth shown above for 
the burned plot must have been 
associated with other effects of the 
fire besides thinning. 


Other Growth Relationships 


As aids in predicting growth for 
the period 1943-50, relative im- 
portance of each independent vari- 
able, such as initial d.b.h., was 
judged by partial regression coef- 
ficients in standard units. In terms 
of d.b.h. growth, basal area com- 
petition was 25 percent more im- 
portant than initial d.b.h. These 
two variables account for only 20 
percent of variation in 4d.b.h. 
growth, and unidentified factors 
account for the remainder. In 
terms of height growth, previous 
5-year growth was twice as im- 
portant as initial height. These two 
variables account for 40 percent of 
variation in height growth. 

Growth response to fire scars and 


B = basal area competi- 
tion within 10 feet, in 
square inches 
R = multiple 
coefficient 
SE = standard error of 
estimate 


correlation 
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Y Fic. 6.—Height growth since the burn as related to previous 


5-year growth, initial height, and slight vs. complete crown 


scorch on burned plots. 
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scorched crowns was studied. In 
d.b.h., fire-searred trees grew as 
well as unsearred trees on burned 
plots. Similarly unscarred trees 
with a large percentage of the 
erown showing fire scorch in the 
first spring after the fire, grew as 
well in d.b.h. as trees with little 
scorch. But scarred or more severe- 
ly seorched trees may have main- 
tained average d.b.h. growth 
merely because the hotter fire that 
produced greater injury also killed 
more competitors. The basic data 
show less basal area competition 
for scarred and more completely 
scorched trees. For the average fire 
scarred tree, competition was only 
two-thirds of that for the average 
unsearred tree. Likewise, as per- 
eentage of crown scorch was in- 
creased, competition was decreased. 

Contrasted with d.b.h. growth, 
searred trees grew 1.1 feet less in 
height than unsecarred trees, and 
height growth decreased at a highly 
significant rate as percentage of 
scorched crown increased. Sinee, as 
previously mentioned, height 
growth showed no relation to basal 
area competition, the harmful ef- 
fect of scarring or scorching would 
not be offset by greater concurrent 
thinning. 

Relative effects of crown scorch, 
initial height, and previous 5-year 
growth as variables of height 
growth on burned plots were in 
the ratio 1:1:2, respectively. That 
is, previous growth was twice as 
effective as either crown scorch or 
initial height. Figure 6 shows how 
previous growth and initial height 
were related to height growth of 
completely scorched and slightly 
scorched trees.® 


"The equation from which Figure 6 
was constructed is: 
Y = 3.822 + 0.603P + 
0.113H — 0.0158 
R = 0.66 (highly signifi 
eant) SE = +1.49 
P, H, and S are highly 
significant 
Y = height growth in 
feet (7-1-43 to 4-10-50) 
P = previous 5-year 
growth, in feet 
H = initial height, in 
feet 
S = percentage of crown 
seorch 


Where 





Discussion 


Cause of accelerated diameter 
growth of crop trees on burned 
plots in excess of growth related 
to thinning is not known. Since 
few shrubs or herbs grew in the 
dense sapling stand, reduction of 
competition from such plants 
could not have contributed ma- 
terially to tree growth. Changes in 
soil characteristics due to burning 
may be responsible, but soil anal- 
yses were not included in the 


’ study. 


Tarrant (3) found that a similar 
prescribed burn in the Colville 
locality did not harm but may have 
slightly improved soil permeability. 
Viamis, Biswell, and Schultz (4) 
reported that prescribed fire on 
two ponderosa pine soils in Califor- 
nia increased nitrogen measured 
one year after the burn, but did 
not maintain that quantity in the 
second year. Fuller, Shannon, and 
Surgess (7) in Arizona found that 
prescribed light burning in pon- 
derosa pine stands temporarily in- 
ereased fertility and had _ slight 


detrimental effect on other soil 
characteristics. Further — studies 
should be made to determine 


whether and for how many years 
prescribed burning inereases 
growth value of given soils of the 
ponderosa pine type. 

Cost of prescribed burning and 
effect on fire hazard should be 
studied to determine its value com- 
pared to other methods of thin- 
ning. Successful prescribed burn- 
ing requires thorough planning, 
good control lines, adequate sup- 
pression equipment, — sufficient 
trained men for ignition or sup- 
pression, and favorable weather. 
These requirements add to cost of 
thinning by fire. Prescribed burn- 
ing permanently removes part or 
all of such fuels as logs and slash 
and temporarily removes litter; 
but, as in other thinning methods, 
a residue of dead needles and stems 
remains. Net effect on fuel hazard 
1, 3, 5, ete., years after burning 
should be determined for various 


R = multiple correlation 


coefficient 
SE = standard error of 
estimate : 
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combinations of stand condition 
and original hazard. 


Unfortunately, fire is not selee- 
tive when used for thinning. It 
does not thin uniformly in dense 
stands and may destroy all sap- 
lings in portions of the stand that 
were originally poorly stocked. 

Prescribed fire will inevitably 
sear the lower trunk of some of the 
larger saplings that are potential 
crop trees. Although decay seldom 
enters the trunk of ponderosa pine 
through fire scars, the scar itself 
may cause a small loss in usable 
wood or a lumber grade defect in 
the core of the butt log. Under 
present standards such a grade de- 
fect is of small consequence be- 
cause numerous knots degrade the 
core regardless of additional de- 
fects. However, any probable re- 
duction in future tree values due 
to searring should be considered 
a cost of using prescribed fire. 

This experiment has demor- 
strated that prescribed fire, when 
used during favorable weather con- 
ditions and according to proper 
techniques, can successfully reduce 
competition among trees in thickets 
of ponderosa pine saplings in the 
Colville locality and __ increase 
periodic growth on 70 or more crop 
trees per acre. Since growth was 
measured for only six growing sea- 
sons after the burn, duration of 
this increased rate of growth is un- 
known. 

Although the difference in 
growth on the burned and un- 
burned plots in terms of inches or 
feet may seem trifling compared 
to usual 6-year growth in many 
forest types, the increase of 36 per- 
cent in diameter and 7 percent in 
height is noteworthy. 


Summary 


Many stands of ponderosa pine 
saplings grow slowly because they 
contain a thousand or more surplus 
stems per acre. Since cost often 
precludes thinning by hand or 
machine in these stands, prescribed 
burning has been proposed as a 
possible thinning tool. 

A dense stand of saplings on the 
Colville Indian Reservation in 
northeastern Washington was 
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burned by a prescribed fire. This 
report describes only the effects on 
the stand during the first six grow- 
ing seasons. A complete study of 
advantages, disadvantages, and 
costs of prescribed burning was 
not attempted. 

Effects on potential crop trees 
chosen after the fire were: (1) 
competitors were reduced from 
2.410 to 895 per acre; (2) 46 per- 
cent of the crown was scorched; 
(3) 20 percent of the trees de- 
veloped fire scars; (4) crown 
scorch and fire sears adversely af- 
fected height growth, but effect on 


Report on Rhode Island’s 
Timber Resource 

Rhode Ysland, the smallest state in 
the United States and one of the most 
densely populated, is also extensively 
forested, the U. S. Forest Service re- 
ports in a publication describing the 
findings of its forest survey of Rhode 
Island. 

The report, “The Timber Resources 
of Rhode Island,’ published by the 
Northeastern Forest Experiment Sta- 
tion, Upper Darby, Pa., is, according 
to the Forest Service, the first inten- 
sive forest survey made in Rhode 
Island. 

The survey, which was made by the 
Experiment Station in cooperation 
with the Rhode Island Department of 





diameter growth apparently was 
offset by a coneurrent reduction in 
competition; (5) competition of 
other trees within 10 feet affected 
diameter growth but not height 
growth; (6) crop trees on the burn 
grew 36 percent more in diameter 
and 7 percent more in height than 
those on the unburned plots; (7) 
erowth in both diameter and height 
showed a beneficial effect of burn- 
ing in addition to thinning effect. 


Literature Cited 
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burning on certain forest soils of 


Agriculture and Conservation, found 
that two-thirds of the 677,000-acre 
land area of the state has some kind 
of forest cover. However, less than 3 
percent of the forest land supports 
timber stands that can be classed as 
sawtimber. 

Yet, the report points out, the for- 
ests of Rhode Island have other values 
that rival timber production in impor- 
tance. In this densely populated state, 
watershed protection and recreational 
uses are among the most important 
values of the forests. 

Though the state’s timber values 
are low at present, potentially they 
are high. Volume of sawtimber is in- 
creasing more than three times as fast 
as it is being cut. The demand for 
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wood and timber products is also in- 
creasing. 

The commercial forest land carries 
more than 200 miliion cubic feet of 
sound wood. Less than one-fifth of this 
is now suitable for sawlogs. The rest 
of the wood is in poletimber trees and 
in trees and parts of trees not suitable 
for timber products. 

Oak makes up almost two-thirds of 
the sawtimber volume. White pine 
makes up one-fifth and red maple 
about one-tenth. Two-thirds of the 
sawtimber volume was found in trees 
less than 15 inches d.b.h. 

Copies of the report can be obtained 
from the Northeastern Forest Experi- 
ment Station, 102 Motors Avenue, Up- 
per Darby, Pa. 








Construction of Cubic-foot Volume 
Tables for Red Oak in Pennsylvania’ 


A LONG-RANGE PROJECT for the con- 
struction of tree volume tables for 
the State of Pennsylvania was in- 
itiated in 1955. The cooperating 
agencies are the Pennsylvania 
State University School of For- 
estry, the Pennsylvania Depart- 
ment of Forests and Waters, and 
the Northeastern Forest Experi- 
ment Station, Forest Service, U. S. 
Department of Agriculture.2 The 
purpose of the project is to con- 
struct volume tables for all tree 
species or species groups of com- 
mercial importance in Pennsylva- 
nia. 
The 
tables 


need for standard volume 
based on sound measure- 
ments and utilizing modern meth- 
ods of construction has been reec- 
ognized for some time. Many vol- 
ume tables are presently available, 
but few provide the accuracy which 
might be achieved through the ap- 
construction 
methods to a reliably measured basic 
sample of trees. It is intended that 
the volume tables resulting from 
the present project will provide a 
sound premise for tree volume esti- 
mation, not only when being ap- 
plied in state-wide inventories, but 
also when functioning as a basis for 


plication of modern 


Authorized for publication on April 
18, 1957, as paper No. 2145 in the jour- 
nal series of the Pennsylvania Agric. 
Expt. Sta. The study was made while the 
authors were associated with the Penn- 
sylvania State University. The authors 
are respectively, instructor of forestry, 
Department of Forestry and Conserva- 
tion, Purdue University and Research 
Forester, Central States Forest Expt. 
Sta., Forest Service, U. 8S. Dept. Agric. 

2The authors wish to acknowledge the 
efforts of the late Dr. H. Arthur Meyer, 
professor of forestry at the Pennsylvania 
State University, whose interest in this 
project was largely responsible for get- 
ting it under way. Appreciation is also 
given to Joseph E. Ibberson, chief of for- 
est advisory services, Pennsylvania De- 
partment of Forests and Waters, and to 
C. Allen Bickford, statistician, North- 
eastern Forest Experiment Station for 
their valuable assistance in the collection 
and analysis of the field data. 
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the construction of local volume 
tables to be used in less extensive 
inventories. 

Northern red oak (Quercus ru- 
was chosen as the pilot 
species to initiate the analysis of 
field data. The determination of 
the most applicable method of con- 
structing cubic foot volume tables 
for red oak is discussed herein. The 
procedure used for obtaining cubic- 
foot volume, including bark, from 
the volume table for peeled volume 
is also presented. 


Basic Data for Red Oak 

Field measurements for 236 red 
oak trees comprising the basic 
sample were taken by personnel 
from the Pennsylvania Depart- 
ment of Forests and Waters. 

The sample covered all major 
sections of the state where red oak 
was an important component of the 
various timber types. The field 


TABLE 1. 
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Samuel F. Gingrich 


crews for the most part measured 
felled trees on commercial sale 
areas, following the felling oper- 
ation as closely as possible. 

An attempt was made to obtain 
the sample of red oak with regard 
to the various site classes. By mea- 
suring in cutting operations wher- 
ever they occurred, an adequate 
coverage of site quality was ob- 
tained. Various site quality char- 
acteristics were recorded for each 
felled tree and these data will be 
the basis for subsequent investiga- 
tions of site class volume tables. It 
should be pointed out that on sites 
too poor for economical cutting 
operations the volume tables de- 
rived from this study may over- 
estimate the actual volume present. 

The distribution of the sample 
with regard to diameter at breast 
height and merchantable height 
(to a minimum 4.5-inch outside 
bark diameter) is shown in Table 1. 


THE DISTRIBUTION OF THE SAMPLE RED OAK TREES COMPRISING THE 


Basic DATA 





Merchantable height classes 





Diameter class 











high 10 20 30 40 50 60 70~=680 total 
Inches Number of trees 
5 4 6 10 
6 7 10 17 
7 5 11 16 
8 f 10 14 
9 1 5 2 16 
10 3 12 3 18 
11 12 7 19 
12 1 8 12 21 
13 2 7 2 11 
14 1 8 7 16 
15 3 5 2 10 
16 4 3 3 10 
17 5 7 2 14 
18 4 2 6 
19 1 6 7 
2 1 3 1 5 
21 2 2 1 5 7 
22 | 5 1 7 
—_ Ee 1 2 1 4 
24 . pores 
25 2 
26 . 2 2 
27 . i zs 2 2 
28 . 1 1 
29 . - 1 1 2 
30 - _ 1 1 
Height class total - 4 13 20 30 51 63 48 7 236 
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Diameter measurements were 
taken with calipers at successive 
points along the stem of the tree. 
The butt log (up to 17 feet above 
ground) was measured at every 
four feet; measurements above 
this were taken every eight feet. 
The volumes of the trees were cal- 
culated by applying Newton’s 
formula to the butt log and 
Huber’s formula thereafter up the 
stem. All volume calculations for 
the main stem except the last sec- 
tion were based on eight-foot sec- 
tions. Volumes of branchwood and 
the last section of the stem were 
calculated by Huber’s formula 
using the length of section to a 
minimum 4.5-inch outside bark di- 
ameter. Bark thickness was meas- 
ured with a bark gauge. 

Height measurements were taken 
on felled trees with a steel tape. 
The merchantable height was meas- 
ured to a minimum outside bark 
diameter of 4.5 inches, unless fur- 
ther limited by the tree being ex- 
cessively forked or otherwise con- 
sidered unmerchantable. 


Construction Methods 


The construction of standard 
volume tables has developed 
through three basic procedures in- 
volving graphical, alinement chart, 
and formula methods. 

Graphical methods are the oldest 
and probably the simplest to em- 
ploy. Often associated with the 
simplicity, however, is a loss of ac- 
euracy. A typical example of this 
type of construction is the harmon- 
ized curve method. This procedure 
involves the fitting of a series of 
curves to field data; volume being 
treated in terms of diameter classes 
and height classes. Much of the 
inaccuracy of this type of construc- 
tion is due to the fact that there is 
a separate curve needed for each 
diameter and height class, necessi- 
tating a vast amount of basic data 
to provide a sound sample. 

In constructing a volume table 
by the alinement chart method, 
well-known procedures are utilized 
for solving an equation by the con- 
struction of an alinement chart. 
The basic equation solved is that 
for the volume of a cylinder, ad- 





justed to provide an acceptable fit 
to the basic data: volume, diameter, 
and height, as determined in the 
field sample. The alinement chart 
method is superior to the harmon- 
ized curve method because all of 
the field data goes into the con- 
struction of one volume curve 
rather than into a series of curves, 
resulting in a more efficient and 
less cumbersome procedure. 

Because of the increased appli- 
cation of statistical procedures in 
forestry, formula methods of con- 
struction (often with graphical 
checks and shortcuts) have almost 
entirely replaced purely graphical 
and alinement chart methods. 
Formula methods are generally 
considered more desirable because 
of the elimination of personal bias 
encountered in the fitting of free- 
hand curves, and because statistics 
which can be used to judge the ac- 
curacy of the resultant volume 
table are readily available from the 
least-squares procedure applied in 
the curve fitting. 

Essentially, the formula method 
of construction involves the fitting 
of a curve (often linear) to the 
basic data obtained from field 
measurements. In the present study 
six different formulas were applied 
to the same set of red oak data. 
These were then compared, in order 
to determine the most suitable one 
with which to construct the desired 
volume table. 

In the various formulas used, 
merchantable peeled volume to a 
minimum 4.5-inch outside bark di- 
ameter (designated by V), is repre- 
sented as some function of diameter 
breast high outside bark (desig- 
nated by D), and merchantable 
height to an outside bark diameter 
of 4.5 inches (designated by H). 

The formulas discussed in the 
following paragraphs were applied 
to the red oak data. 

One of the first formulas applied 
to volume table construction was 
the logarithmic volume equation 
introduced by Schumacher and 
Hall.? The basic formula consid- 
ered is 

V= DD" H"C, 


*Schumacher, F. X., and Francisco dos 
Santos Hall. Logarithmic expression of 
timber-tree volume. Jour. Agric. Res. 
47: 719-734. 1933. 
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which ean be transformed into 

log V= a0 + % log D + a log H, 
(A) 

where do is a regression constant, 

a; and dz are regression coefficients, 

and V, D, and H are as defined 

previously. Utilizing the basic 


, data, do, a1, and a2 are determined 


by least-squares solution. 

Many of the formuias proposed 
in recent years are discussed by 
Spurr.* Two of the more promising 
are termed the combined variable 
formula and the Australian formu- 
la. Using the same notation as 
above, the combined variable 
formula is 

V=a,.+ a, D?H, (B)5 
and the Australian formula is 

V =a) + a,D? + aH + a3D7H. 

(C) 

Other formulas which were 

evaluated in the present study are 
V=a)+ a,D? + aH (D) 
and V = a+ aD? + a.D*H. (E) 

Another formula applied is a 
modification of the combined vari- 
able formula. Observed volumes 
were given a weight proportional 
to the reciprocal of the volume it- 
self® in an attempt to correct for 
the increased sampling variation 
present in the higher diameter 
classes. The actual formula applied 
is 

V=a)+ 4,D°H, (F) 
with the weights of observed vol- 
umes being equal to 1 . 

D°?H : 





‘Spurr, Stephen H. Forest inventory. 
The Ronald Press Co., New York. 476 
pp. 1952. 

571“: is very similar to the ‘‘form fac- 
tor method’’ treated mathematically. The 
latter method presumes a constant rela- 
tionship between the volume of the tree 
and the volume of a cylinder of the same 
height and with a diameter equal to the 
d.b.h. of the tree. Clearly then if 





V tree 
j= ’ 
V eyl. 
Vtree = f (Basal area) (Height) 
3 D2 
= f ———_-H 
(4) (144) 
fr 
= a,D2H where a = ———. 
(4) (144) 


V = a,D7H can be considered approxi- 
mately equivalent to V = a. + aD?H 
when, as is often the case, ao is numerical- 
ly small. 

*Meyer, H. Arthur. Forest Mensura- 
tion. Penns Valley Publishers, Inc., State- 
College, Pennsylvania. 357 pp. 1953. 
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Analysis and Comparison of 
Equations 

The procedure used in the analy- 
sis was as follows: 

1. The given formulas were ap- 
plied to the data from the field 
sample of 236 red oak trees; each 
“‘eurve’’ being fitted by the least- 
squares method. 

2. The standard error of estimate 
and the standard errors of the re- 
gression coefficients were calculated 
for each of the six equations de- 


rived from the least-squares solu- . 


tions. 

3. The relative merit of the 
formulas was determined on the 
basis of : 


a. The standard error of esti- 
mate, which shows the aver- 
age bounds within which tke 
true value can be expected to 
fall with a probability of ap- 
proximately two-thirds. 

b. The reliability of the regres- 
sion coefficients as indicated 
by the size of their standard 
errors. 

ce. The amount of labor required 
in the entire procedure of 
least-squares solution and 
volume table construction. 

A summary of the statistics per- 

taining to the final equations is pre- 
sented in Table 2. Of the arithme- 
tie equations, equation (D) can 
be eliminated immediately because 
of the large standard error of esti- 
mate. An examination of the errors 
of the coefficients for equations (C) 
and (E) indicates that the coeffi- 
cients are not very reliable. With 
the exception of the coefficient for 
D°H in each ease, the errors are 
larger than the coefficients them- 
selves. These coefficients obviously 
would not be significantly different 
from zero if put to a statistical test. 
Thus, equations (C) and (E) can 


be eliminated in favor of those con- 
taining only the most reliable term, 
D*H. 

At this point in the analysis it 
must be emphasized that the objec- 
tive in the study is to recommend 


the most applicable method by 
which to construct the volume 
tables from future data. This 


necessarily involves the evaluation 
of the various methods from the 
standpoint of labor required in ob- 
taining the volume equation as well 
as from the statistical standpoint. 

Equations (B) and (F) differ 
very little statistically except in 
the size of the error of the constant 
do. Equation (F) represents the 
application of a weighting proced- 
ure to Formula (B) to correct for 
suspected differential sampling 
variation in volume with respect 
to diameter (heterogeneous vari- 
ance). Since there is no increase 
in the precision of fit resulting 
from this refinement, equation (IF) 
need not be further considered. 
The fact that the constant term 
(a) in equation (F') is much more 
reliable than that in equation (B) 
is of little consequence since these 
small additive terms would affect 
the final volume table only slightly. 

In comparing the best of the 
arithmetic equations with the loga- 


rithmie equation, the standard 
error of estimate for the loga- 
rithmie equation in _ arithmetic 


terms must be ealeulated. This is 
done most directly by determining 
the residual (observed volume— 
predicted volume) for each tree of 
the basic data. The standard error 
of estimate caleulated therefrom is 
comparable to those of the arith- 
metic equations. 

The error of estimate for equa- 
tion (A) proved to be slightly 
greater than that for equation (B), 
but all of the errors of the coeffi- 


TABLE 2.—SuUMMARY TABLE OF COEFFICIENTS, ERRORS, AND STANDARD ERRORS OF ESTIMATE 
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cients are within desirable limits, 
On the basis of the statistics pre- 
sented it is difficult to choose be- 
tween equations (A) and (B). A 
choice between them must be made 
by comparing the advantages of 
each, both practical and theoretical. 

A basie theoretical advantage of 
applying the logarithmic volume 
formula (Equation A) is that the 
heterogeneity of variance, if pres- 
ent in the basic data, is greatly 
minimized. The assumption of 
homogeneous variance is basic to 
the application of an arithmetic 
formula. The observed data can 
be examined for an indication of 
the nature of the variance of the 
dependent variable and its rela- 
tionship to the independent vari- 
able. Little concrete evidence was 
obtained to refute the assumption 
of homogeneous variance made in 
regard to applying the combined 
variable equation. The following 
observations were made: 

1. When the data were 
grouped into D?H classes (17 in 
all) and the variance of observed 
volume computed for each class, the 
variances were nearly constant 
from the lowest class to the 8th 
class, a range which included 73 
percent of the number of trees in 
the sample. Very little trend was 
evident up to the 11th class (this 
range included 84 percent of the 
sample trees). 


basie 


2. When all the variances were 
expressed as coefficients of vari- 
ation (square root of the variance 
expressed as a percent of mean 
volume of the pertinent class) and 
plotted over average D*H, no ap- 
parent trend was evident. 

From the foregoing observations 
and from the fact that the attempt 
to correct for heterogeneous vari- 
ance failed (Equation F) it follows 

















Formula 
(Equation) Coefficients and errors for independent variables Standard error of estimate 

Logarithmic log k log D log H 

A —0.381466 + .012 2.060582 + .017 0.772855 + .019 0.02441 (in logs) 
4.592 (absolute value) 

Arithmetic Bo D2 H D?2H 
B 0.156830 + .406 0.002834 + .00002 4.438 
C 0.747852 + 1.342 0.00801473 + .014 —0.0202272 + .027 0.00274367 + .0002 4.454 
D —9.419071 0.199375 0.093872 6.032 
E —0.145037 + .587 0.00981025 + .014 0.00270064 + .0002 4.448 
F 0.362128 + .106 0.00281705 + .00002 4.447 
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3. Balanced bark volume per- 
centages were then read from the 
graph for diameter class midpoints. 

4. These balanced values were 
applied to obtain unpeeled volume 


as indicated from the following 
relationships: 
‘ Pe BV 
Sinee BV%= 7 x 100, 


Solving for V, 
V(BV%) 


EE, eae 
p> VBR) —, 
100 
a. ae 
"Or ees 
y v 
U —1—BV% — unpeeled volume 
100 


5. Thus the red oak cubic foot 
volume table in terms of unpeeled 
wood, Table 5, was obtained by 
multiplying the values in Table 4 
by the reciprocal of 1—BV%. The 

100 
values of BV% were applied to 
each diameter class, regardless of 
the height class. It was deemed 
unnecessary to determine the re- 
lationship between bark volume 
and height for the conversion pro- 
cedure. 


Summary 


A study of methods of volume 
table construction was begun in 
1956 in order to recommend the 
most applicable procedure to be 
used in volume table construction 
in Pennsylvania. Red oak was 
chosen as a pilot species to start 
the basic analysis. 
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TABLE 5 —MERCHANTABLE CuBic Foor. VoLUME TABLE For Rep OAK IN TERMS OF UNPEELED VOLUME CONSTRUCTED BY APPLYING 
BALANCED BarRK VOLUME PERCENTAGES TO TABLE 4 


























Basis: 
Diameter Height in feet to minimum 4.5 inch top outside bark diameter number 
breast high 10 20 30 40 50 60 70 80 90 100 110 of trees 

Inches Merchantable unpeeled volume in cubic feet 
(to 4.5-inches outside bark) 

4.89 10 

17 

16 

M 

16 

30.9 18 

37.2 19 

44.2 21 

51.8 57.5 ll 

59.8 66.5 16 

68.5 76.1 10 

77.8 86.4 10 

87.6 97.3 M4 

98.0 109 6 

109 120 133 7 

120 134 147 5 

133 147 162 7 

145 161 177 7 

158 176 193 4 

172 190 210 ai 

186 206 227 ate 

201 223 245 2 

216 240 263 2 

232 257 284 1 

248 275 303 2 

265 294 324 1 

236 

Using the data obtained from The combined variable formula 


236 felled red oak trees, the actual 
cubie foot volume was computed 
for each tree. Newton’s and 
Huber’s formulas were utilized for 
this purpose. Various experimen- 
tal formulas were then applied to 
the basic data in an attempt to 
obtain the best expression capable 
of predicting cubic foot volume in 
terms of d.b.h. and merchantable 
height. 

Six formulas were evaluated, 
among them being the logarithmic 
volume equation, the Australian 
formula, and the combined variable 
formula. The relative merit of 
each formula was judged on the 
basis of its standard error of esti- 
mate (degree of fit to the basic 
data), the reliability of its regres- 
sion coefficients, and the amount of 
labor involved in applying it to 
volume table construction. 


proved to be the most applicable 
one to recommend for volume table 
construction involving similar field 
data. This formula is represented 
symbolically as 
V=a,+4,D7H; 

the cubic foot volume (V) being 
expressed in terms of one ‘‘com- 
bined variable,’’ diameter squared 
times height (D°H). 

The cubic foot volume table for 
red oak constructed on the basis 
of the equation V = .156830 + 
.002834 D?*H is presented; the vol- 
ume being exclusive of bark vol- 
ume. 

A eubie foot table showing vol- 
ume including bark (unpeeled) is 
also presented, as well as an out- 
line of the method used in obtain- 
ing it from the basic table. Bark 
volume percentages were used in 
the conversion. 
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Effect of Soil Amendments on Growth 


of Shortleaf Pine 


INTEREST IN forest soil fertiliza- 
tion has been steadily increasing 
during the past few years. How- 
ever, few large-scale experiments 
have been established. With the 
present emphasis in this country 
on growing more timber to meet 
our future needs, it is important 
that the results of previous work 
be evaluated as a guide in plan- 
ning future forest fertilization 
studies. 

In studying the nutritional as- 
pects of the littleleaf disease of 
pine, researchers applied amend- 
ments to the soil surface of plots 
containing diseased and _ healthy 
shortleaf pine trees. The fertilizer 
was applied evenly over the entire 
surface of the plot and adjacent 


isolation strip. The plots were lo- 
cated on Madison, Louisa, and 
Hayesville soils on the General 


Pickens District of the South Caro- 
lina National Forests near Wal- 
halla, South Carolina. 

Madison soil includes textures 
from coarse sandy loam to clay 
loam; gravelly types due to the 
presence of small angular or platy 
quartz mica schist and quartz grav- 
el; and a few stony types. The 
principal types of Louisa are sandy 
loam and sandy clay loam, with 
gravelly sandy loam and clay loam 
as lesser types. Principal types of 
Hayesville soil are loam and fine 
sandy loam, with clay loam as a 
minor type. 

Fertilizers providing large 
amounts of nitrogen prevented the 
onset of littleleaf in healthy trees 
and caused the symptoms to disap- 
pear in many diseased trees.1 Some 
of these plots have been established 
for a period of 11 years (Series F 
and G@), some for 9 years (Series 


"Roth, Elmer R., E. Richard Toole, and 
George H. Hepting. Nutritional aspects 
of the littleleaf disease of pine. Jour. 
Forestry 46:578-587. 1948. 





L), and some for 8 years (Series 
M). The purpose of this paper is 
to appraise the effects of the differ- 
ent amendments on the diameter 
growth of the apparently healthy 
dominant and codominant trees on 
the plots—a byproduct of the little- 
leaf investigation. All plots were 
1/20 acre in size, with an addi- 
tional 17-foot strip around them 
that was also treated. 

The number of trees per plot 
varied at the start, and later losses 
due to littleleaf and bark beetles 
account for additional variation. 
Treatments for each series of plots 
are shown in Table 1. Each treat- 
ment was replicated in each series 


Evmer R. Ror 

and Tuomas C. Evans 

Plant pathologist and mathematical 
statistician, respectively, 
Southeastern Forest Experiment 
Station, Forest Service, 

U. 8. Department of Agriculture 


of plots, and the average diameter 
growth per tree for the duplicate 
plots is shown in Table 1. Series 
F, G, and L were in stands 25 to 
35 years old, and Series M was in 
stands 15 years old and thus below 
littleleaf age. All plots included in 
this study were refertilized every 
three years. As indicated in Table 
1, Series F and G plots receiving 
NPK were fertilized with enough 
additional nitrate of soda to bring 
the available nitrogen up to 220 
pounds per acre. Plots receiving 
nitrogenous fertilizers in Series L 
and M received more than 300 
pounds of available nitrogen per 
acre. 


TABLE 1.—D1IAMETER GROWTH OF SHORTLEAF PINE FOLLOWING FERTILIZATION* 





Series F 


Series G 





Mean annual 


Mean annual 


diameter growth Difference diameter growth Difference 














Pounds Before After ingrowth Before After ingrowth 
Treatment peracre treatment treatment rate treatment treatment rate 
— Inches ———— — Inches _ 

NPK (3-9-6) & 2,000 

sodium borate & 15 

nitrate of soda 1,000 10 22 AS 12 28 BT bg 
NPK (3-9-6) & 2,000 

trace elements &  (°) ; 

nitrate of soda 1,000 12 2 .10° At 19 .08 
NPK (3-9-6) & 2,000 ; 

nitrate of soda 1,000 19 27 .08° 10 16 .06? 
Stable manure 40,000 14 16 .02 15 19 .04 
Leafmold 80,000 11 Pe i: | .00 14 18 .04 
Sodium borate 15 aa ad .00 .09 10 01 
Check 2 13 12 —.01 15 14 —.01 

Series L Series M 

Sulfate of ammonia 1,600 12 15 .03 25 21 —.04 
Nitrate of soda& 2,000 

gypsum 1,000 11 13 02 34 26 —.08 
Nitrate of soda 2,000 .09 10 01 34 .23 —.11 
Milorganite 5,000 12 12 .00 28 19 —.09 
Leafmold 40,000 10 10 .00 02 18 —.14 
Gypsum 1,000 12 Pel —.01 .26 16 —.10 
Muriate of potash 160 10 .07 —.03 .29 15 —.14 
Cheek 10 .09 —.01 82 16 —.16 





‘The comparisons are based upon average annual diameter growth for the 5 years 
before treatment, as compared with the average annual growth for the full period 


following treatment. 


2These increases were found to be significant at the 1 percent level when tested by 


covariance analysis. 


®Trace elements and the rates per acre are as follows: Sodium borate 15 pounds; 
copper sulfate 25 pounds; magnesium sulfate 50 pounds; manganese sulfate 50 


pounds; ammonium molybdate 7 pounds. 
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boron plus supplemental nitrate of soda. 


adjacent shortleaf pine trees. 
Results 
In 1955, increment cores were 


taken from 10 dominant or codomi- 
nant healthy trees on each plot, 
or, if 10 trees were not available, 
from all dominant and codominant 
healthy trees on the plot. In order 
to compare the diameter growth of 
treated trees with untreated trees, 
five dominant or codominant trees 
adjacent to each plot but beyond 
the zone of fertilizer influence were 
bored. The diameter growth of the 
plot trees was compared with the 
adjacent trees when were 
made for significance by covariance 
analysis. In Table 1, showing dif- 
ference in diameter growth for the 
various treatments, the check rep- 
resents the bored trees adjacent to 
all plots within any one series. As- 
suming that the check trees made 
normal growth, comparison of their 
crowth difference with that of the 
treated plots would represent the 
expected response due to _ treat- 
ment. 

All of the treatments, with the 
exception of muriate of potash in 


tests 





Above horizontal line equals 11 years growth since treatment; below hori- 
line, the rings between marks on cores represent five years growth before 
A, Inerement cores from shortleaf pine trees fertilized with NPK plus 


B, Inerement cores from unfertilized 


Series L, resulted in growth as 
good, as or better than the checks. 
It is evident that complete fer- 
tilizer plus supplemental nitrate 
of soda, which in general about 
doubled growth, inereased the 
diameter growth more than any of 
the inorganic nitrogenous fertiliz- 
ers alone (Fig. 1). The results in 
Table 1 show that NPK plus sup- 
plemental nitrate of soda gives the 
best growth response on the par- 
ticular soils tested. There is some 
indication in Series L and M that 
sulfate of ammonia when used 
alone gives better results than ni- 
trate of soda. 

None of the treatments in Series 
L and M showed any significant 


difference in growth over the 
checks, although the _ available 
nitrogen applied per acre was 


greater than in Series F and G. 


Discussion 


The trees fertilized in this study 
were, for the most part, small (12 
inches d.b.h. and under). Even 
though some treatments resulted 
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in increased growth, the trees did 
not put on enough additional board 
or cubic foot volume to result in 
important differences in volume, 

Generally, if one plot included 
in a treatment responded well, the 
other plot receiving the same treat- 
ment also responded. However, in 
a few cases one of duplicate plots 
responded better than the other. 
Similarly not all individual trees 
on a plot responded equally well. 

The record shows that plots re- 
sponding favorably received larger 
amounts of fertilizer added 
frequently than the average owner 
could apply with profit. The pres- 
ent retail value of fertilizers ap- 
plied to the plots that showed bene- 
ficial growth response is from 
$18.00 to $24.00 per acre per year. 
When we consider that the average 
increment per acre per year for 
pure shortleaf pine on an average 
site is 1.0 to 1.5 cords, or about 
400 board feet,? we can readily see 
that the additional growth added 
as a result of the fertilizers used in 
this study would not pay for the 
fertilizer applied. It is possible 
that fertilizers could be added in 
smaller amounts and less frequent- 
ly with little change in growth re- 
sponse. The results reported here 
are in no way considered final. 
These results show that fertilizing 
shortleaf pine on the soils and un- 
der the conditions described in 
these experiments is of doubtful 
value when measured in terms of 
growth response. In compact soils 
such as the ones fertilized in this 
study, some of the fertilizer is 
washed away and some is tied up 
before it reaches the roots. The 
greatest response from forest soil 
fertilization can be expected on the 
deep sands of the Coastal Plains 
and on other depleted soils. 


more 





“U. S. Forest Service. 
and stand tables for 


Volume, yield, 
second-growth 


southern pines. U. S. Dept. Agric. Mise. 
1929. 


Pub. 50, 202 pp., illus. 
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Deep Girdles Give Quickest 
Crown Kill of Oaks 


When it is important to kill 
hardwood crowns quickly, a girdle 
that goes all the way through the 
sapwood will probably be more ef- 
fective than shallower girdles. Near 
Birmingham, Alabama, the crowns 
of some species of upland oaks died 
within a few days when the sap- 
wood was completely severed dur- 
ing the spring. Of course, deep 
girdles take substantially longer 
to make than conventional ones. 

The trees in the test were south- 
ern red (Quercus falcata Michx.), 
scarlet (@Q. coccinea Muenchh.), 
and post (Q. stellata Wangenh.) 
oaks ranging from 7 to 15 inches 
in d.b.h. They were girdled during 
May. One treatment removed only 
a 4-inch band of bark, another re- 
moved the bark and one chip of 
wood, and the third completely 
severed the sapwood. Figure 1 il- 
lustrates the three treatments. 





Notes 


The more nearly the sapwood 
was severed, the more quickly the 
trees died. On the average, trees 
with sapwood cut through died 
within 11 days, those with one chip 
of wood removed lived 90 days, 
and those with only the bark re- 
moved lingered for 137 days. Re- 
gardless of the depth of girdle, 
post oaks lived substantially long- 
er than the other two species. For 
all three treatments combined, the 
time required for the crown to 
die averaged 52 days for southern 
red oak, 50 for scarlet oak, and 136 
for post oak. Statistically, the mean 
differences in time from girdling 
until crown death were highly 
significant between treatments and 
between species. 

Why post oak should take longer 
to die was not apparent, but dif- 
ferences in sapwood thickness did 
not seem responsible. Post oak sap- 
wood was about 0.6 inch thicker 
than that of scarlet oak but almost 


identical with that of southern red 
oak. 

It took almost as long to remove 
only the bark as it did to remove 
the bark and one chip of wood, but 
complete severance of the sapwood 
trebled the time required. The 
average times in seconds per tree 
were 51, 55, and 170 for the three 
treatments. Differences between 
species were not significant. 

Sprouting was not serious for 
any treatment. Most of the girdled 
trees put out one or more shoots, 
but these began to die almost as 
soon as they had formed. Only 15 
percent of the treated trees had 
live sprouts by the end of the 
first growing season, and only 8 
percent by the end of the second 
growing season. Most of the re- 
maining sprouts are sickly and un- 
likely to need further attention. 

Hersert A. Yocom 

Southern Forest Experiment 
Station, Forest Service, U. 8. 
Department of Agriculture 


Fic. 1.—Depth-of-girdle treatments. Left, bark only removed; Center, bark and one chip of wood taken out; Right, sapwood 


completely severed. 
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Variation of Sampling Precision with Merchantability 
Classes in Relascope Estimates of Basal Area 


A common timber cruising prac- 
tice in the South is to tally trees 
in the 4- to 9-inch d.b.h. classes as 
pulpwood and trees in the 10-inch 
class and up as sawtimber. The 
results are then summarized and 
presented as cords per acre and 
board feet per acre, with the tacit 
implication that the two figures 
are equally valid, or approximately 
so. If the ecordwood sampling 
precision is slightly less, that is 
considered acceptable because cord- 
wood stumpage value is also some- 
what less. 

However, the percentage of trees 
in the stand which are of pulpwood 
size varies a great deal with mean 
stand diameter. This is shown in 
Figure 1 for two hypothetical 
stands in which the diameter dis- 
tributions follow the normal prob- 
ability curve. In stand A, mean 
d.b.h. is 10 inches, and 39.45 per- 
cent of the trees in the stand are 
of pulpwood size. In stand B mean 
d.b.h. is 20 inches, and only 0.55 
percent of the trees are of pulp- 
wood size, approximately 1/72 as 


many. It seems reasonable to as- 
sume that in actual practice the 
sampling precision attained may 
be very different for the two mer- 


: chantability classes, pulpwood and 


sawtimber, and that relative preci- 
sion will vary with stand mean 
diameter. 

A study was made in 25 timber 
stands in southern Louisiana and 
Mississippi to determine how sam- 
pling precision actually varied. 
Relaseope plots were located ran- 
domly in each stand, and on each 
plot the d.b.h. of ‘‘count’’ trees 
was measured with calipers to in- 
sure accuracy in allocating basal 
area to the proper merchantability 
class. Samplingspfécisions attained, 
as indicated by coefficients of varia- 
tion were calculated for pulpwood 
and for sawtimber in each stand. 
The results obtained are shown in 
Figure 2. In a stand with mean 
d.b.h of 9.6 inches the sampling 
variation for pulpwood basal area 
was 2.2 times that of the sawtim- 
ber; stated conversely, sampling 
precision of the pulpwood was less 
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than half that of the sawtimber. 
In a stand of 12.3 inches mean 
d.b.h., the sampling precision of 
the pulpwood was less than one- 
fourth that of the sawtimber. For 
the stands studied, the larger the 
average diameter, the larger the 
ratio of pulpwood variability to 
sawtimber variability. 

The change in relative sampling 
precision with variation in stand 
mean diameter will vary with a 
number of factors, among them the 
width of the pulpwood class, the 
shape of the curve of diameter dis- 
tribution, and the sampling’ tech- 
nique used. It seems highly prob- 
able that use of the relascope, or 
any fixed-plot system which utilizes 
smaller plots for small trees than 
for large trees, would tend to in- 
crease the disparity between the 
sampling precisions attained for 
the two merchantability classes. 

This study indicated that sam- 
pling precision, and therefore re- 
liability, of pulpwood basal areé 
may differ greatly from that of 
sawtimber basal area, and that the 
relative precision for pulpwood de- 
with increase in stand 
mean diameter. 

CHARLES B. Briscor, 
GrorcE R. GuILuory, 

and O. Keita BURCHFIELD 
School of Forestry, 
Louisiana State University, 
Baton Rouge 
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Fie. 1.—Percentage distribution of trees in a stand of normal 


diameter distribution. Stand A: mean d.b.h. 10 inches. Stand 


B: mean d.b.h. 20 inches. 
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Fie. 2.—Relationship of variability in pulpwood timber to 


variability in. sawtimber as a function of stand mean diameter. 
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Wound Area as Influenced By Closeness of Pruning' 


Pruning techniques currently fa- 
vored usually include the recom- 
mendation that the branches be 
cut close to the bole of the tree. 
It is generally recognized that close 
pruning in most species reduces 
the branch stub length, but in- 
creases the wound area, since the 
branch base tends to flare out at its 
junction with the bole. This en- 
largement is generally termed a 
‘‘eollar.’’ Hawley and Clapp (.) 
recommended pruning outside this 
collar. Studies by Curtis (2), Moss 
(4), and Adams and Schneller (7) 
show that callus formation is stim- 
ulated by close pruning; in their 
opinion, the larger wounds would 
heal more quickly than smaller 
wounds resulting from pruning 
outside the branch base or collar. 
investigators 
relationships 


However, previous 
did not determine 
between pruning technique and re- 
sultant size of wound area. 

How rapidly does wound area 
increase with a branch of given 
size as the pruning is done closer 
and closer to the bole? Quantita- 
tive data on this point should be 
helpful in formulating the most 
applicable pruning technique for 
a given species. 


‘Journal Article No. 2137 of the Michi- 
gan Agricultural Experiment Station. 











A study of pruning technique of 
white pine (Pinus strobus L.) and 
red pine (P. resinosa Ait.) in the 
W. K. Kellogg Forest near Battle 
Creek, Michigan, presented an op-, 
portunity to establish accurately 
the size of wound area as related 
to pruning technique. White and 
red pine are species commonly 
pruned in the Lake States region. 


Methods 


In this study, 24 white pine and 
24 red pine trees 16 years old were 
selected. Half the trees of each 
species had living branches to be 
pruned, while the other half had 
branches which had been dead long 
enough for the branch base to be 
dead also. The sample trees in each 
category were as uniform as pos- 
sible in diameter, height, length of 
crown, and branch size. 

Numerous measurements were 
taken before and after pruning, 
but of concern here are the branch 
diameter and the wound area. 
Branch diameter was measured to 
the nearest 0.05-inch at a point 2 
inches from the bole. The vertical 
and horizontal axes of each wound 
were measured to the nearest 0.05- 
inch between the inside edges of 
the bark. The wound area was then 
computed as the area of an ellipse. 

Three pruning techniques were 
applied as follows: 
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Fig. 1—Relationship between branch size and wound area for 


three pruning techniques on red pine. 
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Treatment A—The branch was 
cut off just outside the collar, leav- 
ing a very short stub. 

Treatment B—The branch was 
eut close enough to definitely 
wound the collar all the way 
around the branch base. 

Treatment C—The branch was 
cut as close to the bole as possible, 
removing all or most of the collar. 

Each treatment was applied to 
all branches of one whorl on each 
tree. 

Average wound areas by branch 
diameters, conditions, and _treat- 
ments were tabulated, and these 
data were used to compute the re- 
gression of wound area on branch 
diameter for each species, condi- 
tion, and treatment combination. 
Geometric considerations suggested 
an equation of the form 


8 mg 
Where 
Y is the wound area in square 
inches 


is a constant 
x is the branch diameter in inches 
b is the exponent of the branch 

diameter 

Linear regression analysis can 
be employed to determine a and b. 
The branch diameter and resultant 
wound area are converted to lo- 
garithms, and the equation changed 
to the form 

Log Y= a + b log z. 

With this procedure, the following 
equations were developed: 


/ GREEN BRANCHES REMOVED 
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Fig. 2.—Relationship between branch size and wound area for 


three pruning techniques on white pine. 
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Red pine, dead branches removed 


Treatment A, Y= 18127". oe = .040 

Treatment B, ¥=1@ec'™; oe = .040 

Treatment C, ¥Y = 2.065. 27. oe = .033 
Red pine, green branches removed 

Treatment A, ¥= 2627"; os = .029 

Treatment B, Y= 97221, ve = 073 

Treatment C, Y = 1.986 z 1-9; oe = .069 
White pine, dead branches removed 

Treatment A, Y= 1292". oe = .037 

Treatment B, ¥=1077 2*™; oe = 071 

Treatment C, Y = 2.026 x 2-308. oe = .093 
White pine, green branches removed 

Treatment A, Y= 67327™; oc = .026 

Treatment B, Y = 1.159 g 2-563. oe = .082 

Treatment C, Y = 2.510 ¢ *-**8. a= 271 


The regression equations were 
solved to determine wound area 
for the desired range of branch 
diameters. The results are com- 
pared graphically in Figures 1 and 
2. 

With the same closeness of prun- 
ing, white pine has larger wound 
areas than red pine. This reflects 
the greater swelling of the branch 
base of white pine into a more dis- 
tinct collar, and suggests the 
desirability of pruning white pine 
earlier than red pine if wound 


area is not to become excessive. 
In routine pruning operations, 


relationships between pruning 
technique and resultant wound 


area will depend on the skill of the 
individual doing the pruning. 
However, the percentage increase 
in wound area as related to prun- 
ing technique should follow the 
trend shown in Figures 1 and 2. A 
comparison of the three techniques 
shows that there is a relatively 
small increase in wound area with 
Treatment B and a large increase 
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Incidence of Heart Rot in Mature Loblolly Pine in 
Coastal North Carolina 


There is a scarcity of quantitative 
data on the incidence of heart rot 
in old-growth loblolly pine. Most 
of the existing second growth 
loblolly stands are under 80 years 
of age, and are being harvested be- 
fore the trees become that old. De- 
tailed measurements taken on old- 
growth loblolly pine during the 
construction of a local volume 
table for the Bigwoods Experi- 
mental Forest! provide informa- 
tion on the amount of heart rot 
found in this type of timber on 
one area. 


*Maintained by the Southeastern For- 
est Experiment Station in cooperation 
with Union Bag-Camp Paper Corpora- 
tion, Franklin, Virginia. 


Two classes of old-growth stands 
were sampled. One was an old-field 
stand that averaged 89 years of 
age with a range from 74 to 106 
years. This stand had been cut 
over very lightly for high-quality 
piling about eight years before the 
data were taken, but the trees had 
grown from seedlings to maturity 
with little disturbance. In the 
other area, where the land had 
never been cleared, there were 
many trees over 125 years of age, 
some over 200 years old, and there 
was also a younger age class of 
timber between 60 and 80 years 
old. The last known cutting in this 
stand was over 60 years ago when 
it was logged. There is some evi- 
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with Treatment C. If close prun- 
ing as recommended by Curtis (2), 
Moss (4), and Adams and Schnel- 
ler (1) to stimulate callus forma- 
tion is desired, it appears that 
Treatment B offers the best com- 
promise between closeness of prun- 
ing and wound size. Subsequent 
rate of healing and quality of the 
healing (such as pitch and bark 
pockets) will be followed, and will 
provide additional indications of 
the most desirable pruning tech- 
nique. 
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dence that prior to that time char- 
coal and tar were produced from 
some species of pine. One loblolly 
pine was found growing on the 
rim of an old tar pit and when the 
tree was cut there were 140 growth 
rings on the stump. 

When the two stands’ were 
logged, every tenth tree in each 
of the two stands was designated 
as a sample tree and all logs were 
sealed after felling. Table 1 shows 
the pertinent information gathered 
from these trees. 

In the 30 decayed trees on the 
old-field site, 1 tree had heart rot 
in only 1 log, 14 trees had heart 
rot in 2 logs, and in the remaining 
15 trees, rot occurred in 3 logs. In 
the 61 forest-grown trees, 6 had 
heart rot in 1 log, 29 in 2 logs, 17 
in 3 logs, 7 in 4 logs, and 2 had 
heart rot in 5 logs. Of the 6 trees 








meet ty AO 


ae i 





“STRY 


orun- 
(2), 
hnel- 
rma- 
that 
com- 
run- 
uent 
’ the 
bark 
will 
s of 


ech- 


LLER, 
es to 
pine. 


444, 
l of 


iron. 


APP, 
rous 
of 


ond- 
cut, 


PH, 


9 


EN“ 


and 
yan 
rge, 
‘h. 


1r- 
ym 
ly 
he 
he 
th 


h 
od 
re 
vs 


= 
ot @O 


BASS eee JQ et 





Marcu 1958 


TABLE 1.—PERTINENT INFORMATION REGARDING SAMPLE TREES 





Old-field stand Forest-grown stand 





Number of trees in sample 447 289 
Gross volume in sample trees 169,990 bd. ft. (Int.) 128,880 bd. ft. (Int.) 
Volume of average tree 356 bd. ft. (Int.) 446 bd. ft. (Int.) 


Number of trees with heart rot 30 61 
Percent of trees with heart rot 6.3% 21.1% 
Gross volume of average trees with 

heart rot 261 bd. ft. 688 bd. ft. ; 
Volume of defect 2,885 bd. ft. (Int.) 15,850 bd. ft. (Int.) 
Percent of gross volume defective 1.7% 12.3% 





TABLE 2,—AVERAGE SCALE For HEART-RorreD TREES (INTERNATIONAL 4”) 
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TABLE 3,.—OCCURRENCE OF HEART Rot 
AccorDING To NuMBER or Locs PER 
TREE 





Number om 
of 16-foot Trees containing heart rot 


logs Forest- Old- 











per tree grown stand field stand 
Percent Percent 
land 2 7 3 
3 14 12 
4 23 6 
5 or 6 37 4 
21 6 





Forest-grown stand (125 yrs. +) 


Old-field stand (89 yrs.) 





Heart rot scale 








Gross seale Heart rot scale Gross scale 








Bad. ft. Bad. ft. Percent Bd. ft. Bad. ft. Percent 
Butt log 96 26 27 230 95 41 
Second log 76 38 50 189 92 49 
Third log 55 22 40 146 54 37 
Fourth log 28 9 32 91 18 20 
Fifth log 6 1 17 32 1 3 
°61 96 37 688 260 38 


as tree diameter and number of 
logs increased (Table 3). The aver- 
age heart-rotted tree was 2 inches 
smaller in diameter than the aver- 
age tree in the stand. In the more 
uneven-aged forest-grown stand, 
the incidence of heart rot increased 
with tree size. The average heart- 
rotted tree was 3 inches larger in 
diameter than the average tree in 
the stand. The larger trees in this 
stand were probably the sup- 
pressed, intermediate, or defective 
trees at the time the stand was 
originally cut. Many of these old 
‘growth trees show an area of very 
slow growth at the center followed 
by an extended period of good 
growth. 


with a single log showing heart rot, 
4 had rot in the butt log and 2 in 
top logs. 

Heart rot, which in these stands 
was largely redheart (caused by 
Fomes pini), occurred most com- 
monly in the second log (Table 2). 
This ean be expected in view of 
the Hepting and Chapman? find- 
ings that this fungus usually gains 
entrance into southern pines 
through branch stubs and seldom 
through fire scars. 

In the even-aged old-field stand 
the incidence of heart rot decreased 


*Hepting, G. H., and A. D. Chapman. 
Losses from heart rot in two shortleaf 
and loblolly pine stands. Jour. Forestry 
36 (12): 1193-1201. 1938. 





Although the average cull per- 
centage was the same for affected 
trees in both stands of old growth 
timber (Table 2) there was a dif- 
ferent pattern of occurrence of rot 
defect (Table 3). Defect was sel- 
dom confined to one log. Only one 
tree out of 91 affected trees ap- 
peared to have two points of in- 
fection. In this tree, which had five 
16-foot logs, rot occurred in the 
bottom two logs and in the top two 
logs but was separated by a sound 
third log. The pattern of ocecur- 
rence of heart rot in the trees 
examined in these old growth 
stands suggests that slow growth 
as well as old age contributed to 
the susceptibility of loblolly pine 
to heart rot. 


GrorGE F. GRuSCHOW AND 
KENNETH B. TROUSDELL 
Southeastern Forest Experiment 
Station, Forest Service, U. 8. 
Department of Agriculture 








Points of View 


Basic Research—What Is ItP 


In a plea for basic research in 
forestry, Edward C. Stone offers 
definitions of both basic and ap- 
plied research.’ His article is time- 
ly and the argument for increasing 
the emphasis on basic research is 
laudable. But if different kinds of 
research are to be recognized in 
considerations of policies, needs, 
and programs, and possibly one 
kind favored over another, a clear 
understanding of what we are talk- 
ing about is important. 

Stone’s definitions, in my opin- 
ion, do not fully provide such un- 
derstandings. Specifically, I ques- 
tion the adequacy of his definition 
of basic research. 

Stone deseribes basic or funda- 
mental research as research that 
is ‘‘oriented toward determining 
why ;’’ later he goes on to say that 
‘‘the only criterion (of basic re- 
search) is whether the investigator 
is involved in an attempt to deter- 
mine why”’ (italics mine). It is 
agreed that research oriented to- 
ward determining why is basic, and 
agreed also that much of the de- 
sired basic research in forestry 
would be so oriented. Such orienta- 
tion, however, is not the only eri- 
terion of basic research. Definition 
in these terms is much too narrow. 

In his first example, intended to 
show what constitutes basic re- 
search, Stone paints himself into 
a corner—he ends up with a piece 
of research that, by his own defini- 
tions, is neither basic nor applied. 
The example involves two research- 
ers studying the chemical constitu- 
ents of several kinds of wood, one 
seeking to identify the compounds 
present in each wood, the other 
seeking a why answer to a ques- 
tion of wood decay. The latter ob- 
viously is doing basic work. Stone 
says the first, by merely cataloging, 
is doing only ‘‘non-basia’’ research. 


*Stone, Edward C. Basie research in 
the biological aspects of forestry. Jour. 
Forestry 55:672-673. 1957. 


Elsewhere in the article he says 
that non-basie research is generally 
accepted as a synonym for applied 
research, and defines applied re- 
search in terms of ‘‘applicability 
of the results to a present-day op- 


‘erational problem.”’ 


Now, the ecataloger has no opera- 
tional problem; hence he cannot be 
doing applied research. Therefore, 
if non-basie and applied are truly 
synonymous, the work of the cata- 
loger is left dangling without a 
label under Stone’s definitions. If 
we weasel a bit by saying the two 
terms are not always synonymous, 
it is still begging the question to 
label the cataloger’s work as non- 
basic. If a piece of research is not 
basic and not applied, what kind 
of research is it? 

To answer this question we must 
either set up a third category or 
else recognize a broader definition 
of basic research than ‘‘orientation 
toward determining why.”’ A 
broader definition is in accord with 
most present-day usage wherein all 
research commonly is_ classified 
either as basic or applied. The con- 
eept of basic under the two-class 
system must therefore include what 
has sometimes been called ‘‘pure”’ 
research, i.e., research for its own 
sake, as a contribution to human 
knowledge, unrelated to operation- 
al problems or to the why questions 
posed by those problems. Under 
this concept, the cataloger of the 
chemicals in woods was doing basic 
research. 


Hard Heads Or Atom Bombs 


We should not sell short those 
investigations that are inspired 
purely and simply by curiosity or 
by consuming academic interest de- 
void of practical considerations. 
Some people—notably some ‘‘hard- 
headed’’ men of business and in- 
dustry—are inclined to regard 
such research as frittering away 
time and money. But let us not 
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forget that all the classical sciences 
have been founded largely on such 
research. 

Academic investigations have a 
habit of leading to very practical 
developments. Who foresaw atomic 
bombs and nuclear power when 
Lord Rutherford and others of his 
era began to pry into the structure 
of the atom? Or when Einstein 
propounded HE = MC?? Coming 
closer to foresters’ experience, who 
foresaw rooting compounds, de- 
layed abscission, prolonged dor- 
mancy, herbicides, and _ silvicides 
when botanists discovered and be- 
gan experimenting with natural 
and synthetic plant hormones? 

The early investigations of the 
atom, of plant hormones, and many 
others of similar character were 
undeniably basic research. The 
motivation or orientation for such 
research runs the whole gamut of 
interrogatives, of which why is but 
one. 


In What Niche? 


To cite some simpler examples 
of research that is neither applied 
nor why-motivated : 

A forest entomologist might be- 
come interested in a little-known 
insect of no apparent economic im- 
portanee, and work out its life 
eyele and feeding habits. A paral- 
lel example could of course be 
drawn from the field of forest path- 
ology. 

A forester or ecologist might re- 
construct the history and work out 
the successional relationship of a 
stand or timber type. Under some 
cireumstaneces this might be why- 
oriented ; under others it might be 
applied research: but it would be 
neither if the investigator’s main 
interest were simply in the suc- 
cessional relationships. 

A forester or physiologist might 
study the effects of photo-period 
upon growth of tree seedlings. Like 
the preceding example, this might 
be why-oriented or it might be ap- 
plied research; but it would be 
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neither if the main interest were 
simply in learning how different 
species respond to different light 
treatments. 

A forester or physiologist might 
investigate the mechanism of the 
entry of chemicals such as 2,4,5-T 
into plant leaves or stems. If the 
main interest is the mechanism or 
process, the research is neither 
why-oriented nor applied. 


The Primary Purpose 


Research such as _ exemplified 
above, or any research of whatever 
subject or scope, if done without 
applicability to an _ operational 
problem, is basic research regard- 
less of the orientation or motiva- 
tion, regardless of foreseeable prac- 
tical significance, and regardless 
of whether it simply contributes 
another item in an established field 
of study, or whether it opens a com- 
pletely new vista in science. It is 
basic because the primary purpose 


and primary end are to add to the 
total of scientific knowledge. 
Kaufert and Cummings*® quote 
the National Science Foundation 
as follows: ‘‘Basic research is the 
type of research that is directed 
towards the increase of knowledge 


of science.’’ Also: ‘‘ Basic research | 


leads to new knowledge. It pro- 
vides scientific capital.’’ 

These definitions obviously in- 
elude much more than just why- 
oriented research. In general they 
eover all research that does not 
qualify as applied, and as such 
they are more realistic and useful 
concepts than the restrictive one 
offered by Stone. 

W. E. McQUuILKIN 

Northeastern Forest Experiment 

Station, Forest Service, 

U.S. Department of Agriculture 


*Kaufert, Frank H., and William H. 
Cummings. Forestry and related research 
in North America. 280 pp. Soe. Amer. 
Foresters, Washington, D. C. 1955. (See 
p. 48.) 


BBR 


More on Basic Research 

In the September issue of the 
JOURNAL my namesake, Dr. Ed- 
ward C. Stone, argues eloquently 
in favor of ‘‘basic’’ research in the 
biological aspects of forestry. By 
his definition, ‘‘basic’’ or funda- 
mental research differs from ‘‘non- 
basic’? not in applicability but in 
its concern with why, that is, with 
causes.’ ‘‘Applied’’ research then, 
may be either basic or non-basic. 
It is a mistake, he holds, to attack 
applied problems through ‘‘non- 
basic’’ approaches when, as in for- 
estry, the existing state of knowl- 
edge is not well developed and the 
number of investigators relatively 
small. 

The present writer has been 
party to many late evening argu- 
ments, wherein pure, basic, theoret- 
ical, fundamental, ivory tower, 
academic, and impractical research 
were ranged against the applied, 
non-basie, empirical, developmen- 
tal, utilitarian, and practical. These 
words and distinctions meant, of 
course, exactly what the user in- 


*Stone, Edward C. Basie research in 
the biological aspects of forestry. Jour. 
Forestry 55: 672-673. 1957. 





tended them to mean, though it 
often appeared that one man’s 
basie was another man’s applied. 
A Stephen Potter witnessing such 
debates might have described with 
gleeful malice how Einstein-the- 
Pure and Edison-the-Practical had 
become rival patron saints for hosts 
of humbler followers seeking the 
true faith and blessing for their 
own efforts. 

Most such discussions ceased to 
be meaningful for the writer about 
10 years ago after reading James 
Conant’s reflections on science and 
the practical arts. These are given, 
in part, in his address as retiring 
president of the American Associa- 
tion for the Advancement of Sci- 
ence (Science 107 (2769) 177-83, 
1948). The various fields of science, 
said Conant, differ greatly in their 
degree of empiricism. In some, like 
many aspects of physics and 
chemistry, theory has wide applica- 
bility and the degree of empir- 
icism is low. Whether the motive 
be pure or otherwise, the attack 
on a problem can be exceedingly 
fundamental. In other fields, such 
as chemotherapy, concept and 
theory have only limited applica- 
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bility, as yet. For lack of these 
new drugs are still discovered by 
eut and try methods, but no one 
suggests that such research should 
halt because of its non-basic and 
highly empirical nature. 

Much of forestry and forest re- 
search is also plainly empirical to- 
day, and hence some of Dr. Con- 
ant’s further statements have a 
particular relevance for forest re- 
searchers, research administrators, 
and would-be users of the results: 

‘*, . unless progress is made in 
reducing the degree of empiricism 
in any area, the rate of advance 
of the practical arts connected 
with that area will be relatively 
slow and highly capricious .. .’’ 

‘‘Therefore, rather than debate 
endlessly about pure and applied 
science, we might do well to em- 
phasize the need for more satis- 
factory and wider conceptional 
schemes in almost every field. Re- 
cognizing that some practical prob- 
lems cannot wait on the outcome 
of efforts to lower the degrees of 
empiricism of the science in ques- 
tion, nevertheless, we can hope 
that not too large a share of 
scientifie effort will be directed to 
immediate ends. The history of 
science shows, I believe, that at 
times a wider understanding has 
come about by piling up of new but 
limited concepts, each representing 
but a slight advance, yet, when 
taken together over several de- 
eades, making a highly significant 
improvement in the scheme. Some- 
times these new developments have 
been intimately associated with the 
solution of practical problems. . . 
At other times this approach has 
been relatively unsuccessful, and 
only by considering the problems 
in splendid isolation from any 
practical considerations were the 
new concepts evolved which later 
proved to be of enormous practical 
significance.”’ 

Perhaps our test of good forest 
research should be not whether it 
is basic or non-basie but, rather is 
it relevant; is it well done; will it 
reduce the degree of empiricism in 
its area? 

Earu L. Stone, JR. 
New York State College of 
Agriculture, Ithaca 








The Federal Lands, Their Use 
and Management 


By Marion Clawson and Burnell 


Held. 536 pp., Illus., The Johns 
Hopkins Press, Baltimore, Md. 
$8.50. 


The acquisition, disposition, use, 
and management of federal lands 
have had, and will continue to have, 
an impact, direct or indirect, on 
every United States citizen. Thus, 
it is a subject in which all should 
be interested and upon which 
greater understanding is needed. 
For this reason this book should be 
widely read. It will be of particular 
interest to college students, teach- 
ers of conservation, policy makers, 
and that portion of the general 
public who have the interest and 
inclination to take an active part 
in matters relating to resource 
management and the interrelations 
of uses. 

The authors, who are on the staff 
of Resources for the Future, Ine., 
by whom this book is sponsored, 
have had wide experience and tech- 
nical training in the field of public 
land policy and are eminently 
qualified to write on the subject. 
As a result, the material presented 
is objective, authoritative, and 
factually accurate. Although the 
subject is profound and complex, 
both the writing style and the or- 
ganization of the material are com- 
mendable, which makes for inter- 
esting reading and ease of com- 
prehension. 

The analysis of historical infor- 
mation and basic physical data, 
and the interpretation of the under- 
lying social philosophies have led 
the authors to the assumption that 
there will be no major changes in 
federal land ownership in the fore- 
seeable future. They believe that 
the real problem is not one of 
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large-scale disposal or acquisition, 
but one of developing policies 
which will result in better manage- 
ment and wiser use of areas now 
federally owned. 

The book consists of an introdue- 
tion, six chapters, and appendices. 
Throughout, it is excellently il- 
lustrated with photographs, maps, 
tables, and graphs, all of which 
help the reader materially. As a 
further aid, the appendices contain 
additional statistical information, 
and a section on laws and regula- 
tions, which could not be eon- 
veniently woven into the body of 
the text. 

The content of the book is based 
upon a study wherein the authors 
examine from the historical and 
economic viewpoints many impor- 
tant questions and problems relat- 
ing to federal lands. History is not 
discussed for history’s sake, but be- 
cause it is felt that the lessons of 
the past have relevance for the fu- 
ture. Further, the historical treat- 
ment given helps the reader under- 
stand that many situations which 
may appear illogical today have a 
history which accounts for their 
origin, even if it does not explain 
their rationale. 

Some of the important trends 
discussed have to do with the 
rapidly increasing demands for 
use of federal lands and the re- 
sulting increases in revenues, costs, 
and investments. The analysis and 
interpretation of these trends is 
one of the most important contri- 
butions, and influences naturally 
The fae- 
tors influencing the pricing process 
for the sale of federal lands and 
products are given careful study 
by the authors. The relative influ- 
ence of economic forees and polit- 
ical actions on the pricing process 
and market form is considered. 


the conclusions reached. 
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They conclude that in total the 
process works badly from the 
standpoint of determining  ap- 
propriate allocations among uses 
and users and by keeping’ prices, 
revenues, and investments lower 
than they should be, all of which 
cause lower than maximum total 
productivity. 

The chapters dealing with policy 
formation and_ decision-making, 
past, present, and for the future, 
offer much which should stimulate 
thought and action leading to the 
solution of some evident problems. 
In these chapters the authors, 
drawing upon their thorough study 
and analysis presented in other 
chapters and upon their own broad 
experience, present a number of 
alternative ideas and viewpoints 
for dealing with federal lands in 
the future. 

It is evident that they question 
whether federal land policies and 
administrative procedures have 
kept pace with the dynamics of our 
society and economy. 

ERNEST WOHLETZ 
Dean, College of Forestry, 
University of Idaho 


British Commonwealth Forest Ter- 
minology Part II—Forest Prod- 
ucts Research Extraction, Utiliza- 
tion and Trade 

The Empire Forestry Associa- 

tion, At/The Royal Empire So- 

ciety, London. 230 pp. Iilus. 

1957. Price 30/-. 

Part I of this series covered the 
terminology of silviculture, protec- 
tion, mensuration, and manage- 
ment and was published in 1953. 
Part IT is the culmination of some 
20 years of effort, primarily under 
the chairmanships of, first, Mr. T. 
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A. McElhanney and, second, Col. 
J. H. Jenkins, both of whom served 
as chief of the Forest Products 
Laboratories of Canada. Col. Jen- 
kins is the present chief of those 
Laboratories. 

Contributions to Part II have 
been made by representatives of 
all members of the British Com- 
monwealth (26 in total), with the 
result that this work should assume 
the position of an outstanding 
English-language reference in its 
field. Assistance was given also by 
the Terminology Committee of the 
International Association of Wood 
Anatomists. The Society of Ameri- 
ean Foresters gave permission to 
borrow from its Forestry Terminol- 
ogy (Revised 1950), and about 300 
definitions have been used from 
that source. 

Part IT eontains definitions of 
some 2,400 words and terms, in 
contrast to 1,700 items defined in 
Part I. Arrangement-wise, most 
words and terms have been com- 
bined into a single alphabetical 
list. Plural-word terms are located 
alphabetically under the key word ; 
e.g., ‘* Jack, log.’’ Tlowever, there 
has been some grouping of terms 
and words under closely related 
subject headings such as under 
“PMioure,’’ ‘*Kiln, drying,’’ ‘‘Log 
rules,’? and ‘‘Preservation wood.”’ 
Words and terms so grouped are 
also listed alphabetically and care- 
fully cross-referenced to the group. 

In scope, Part II is limited, gen- 
erally, to forestry, products, pro- 
cessing, and research terms used 
from harvesting through the stage 
of primary conversion. Therefore, 
the U. S. reader will be unable to 
find a definition of secondary pro- 
duets, such as ‘‘shunt pole,’’ but 
will have no difficulty finding 
‘““deal,’’ ‘‘pitwood,’’ and ‘‘sleep- 
er.’’? Incidentally he will find that 
the U. S. counterparts of ‘‘sleeper’’ 
(crosstie) and of ‘‘pitwood’’ (mine 
timbers) also have been included 
in this reference. 

The 
valuable tool to 
professional or commercial rela- 
tions with the British Common- 
wealth or with its literature. Al- 
though a liberal number of defini- 


Terminology should be a 
those who have 





tions covering U. 8. words and 
terms have been included, ap- 
parently it is not intended that 
this reference will otherwise serve 
a widespread need in this country. 
Certain basie differences between 
British and American spellings 
(e.g., ‘‘tyre’’ for ‘‘tire’’) and de- 
finitions (e.g., the British use of 
‘‘timber’’ as a class name for all 
sizes of sawn products) are minor 
factors militating against wide use 
of the reference in the United 
States. Perhaps the words and 
terms applicable to research are 
most useful to American readers, 
since English-speaking research 
workers use a more nearly uni- 
versal language than do the logging 
and processing industries. 

In addition to its major pur- 
poses of furnishing information on 
English language’ word and term 
definition and of encouraging 
standard word usage throughout 
the British Commonwealth, this 
work represents an important step 
forward toward a major interna- 
tional FAO objective—the prepara- 
tion of an International Forest 
Terminology Dictionary. The next 
phase of working toward this ob- 
jective is the compilation of ter- 
minology for the English-speaking 
world, to be undertaken by the 
Terminology Committees of the 
Empire Forestry Association and 
the Society of American Foresters. 

CLAUDE C. BELL 
Forest Products Laboratory, 
U. S. Forest Service 
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The Experimental Control 
of Plant Growth 


By F. W. Went. 336 pp. Illus. 
Chronica Botanica, Waltham, 
Mass. 1957. $8.50. 


Scientific progress is closely al- 
lied to equipment development. As 
new tools are produced, hypotheses 
whose only respectability has come 
through old age are quickly dis- 
posed of; others are substantiated ; 
and new ones are formulated. Pro- 
eress in atomic physics, use of iso- 
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topes in biological studies, and in- 
formation on the structure of the 
cell wall, to name but a few, are 
the direct result of equipment de- 
velopment—the cyclotron, the 
Geiger counter, and the electron 
microscope. 

Recently under the careful 
hands of Professor F. W. Went, at 
the California Institute of Tech- 
nology, the ‘‘Phytotron’’ has taken 
shape. In essence it is a number of 
plant growth chambers in which 
certain facets of the environment 
are controlled. As a tool it can be 
as important to the plant physiolo- 
gist, the plant ecologist, and sub- 
sequently to the practicing for- 
ester as the cyclotron has been to 
the physicist. For example, Cle- 
ments’ contention that the vegeta- 
tion is the best measure of the 
climate—a concept familiar to all 
foresters and considered axiomatic 
by some—can now be evaluated. 

The history of its development, 
a detailed description of its me- 
chanics, and a discussion of experi- 
ments already completed in the 
‘*Phytotron’’ makes up the theme 
of The Experimental Control of 
Plant Growth. The first five 
chapters report on the details of 
construction and operation. The 
next nine chapters report on the 
climatic response of individual 
plants and are written by individ- 
uals who have carried on the re- 
search in the ‘‘Phytotron.’’ Of 
particular interest to foresters is 
the chapter by Hellmers, a forest 
physiologist working for the U. S. 
Forest Service on chaparral plants. 
The last 12 chapters are a general 
discussion and run the gamut from 
genotypic and phenotypic vari- 
ability, to the effect of smog. 

This is a highly readable book, 
well illustrated, and should be re- 
quired reading by all those con- 
cerned with the biological aspects 
of forestry, particularly by the re- 
search administrator who will de- 
termine how soon the rest of us 
will have such facilities. 


Epwarp ©. SToNE 
School of Forestry, University 
of California 
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River Basin Development 


322 pp. Illus. Law and Contem- 
porary Problems, Duke Univer- 
sity Press, Durham, North Caro- 
lina. 1957. 


In this symposium, nine qualified 
observers analyze the develop- 
ment of water resource manage- 
ment in this country, the plans 
used to foster it, and the techniques 
used to evaluate it. They also ex- 
amine the basic laws governing wa- 


ter conservation and use, and make. 


some recommendations for the fu- 
ture. 

Dr. Gilbert F. White, professor 
of geography at the University of 
Chicago, sets the stage by classify- 
ing river development projects in 
this country and abroad. Sixty 
years of water management evolu- 
tion in the United States brings 
him to these conclusions: Multiple- 
storage, once considered doubtful, 
is now fully accepted by engineers; 
unified basin development, while 
accepted in theory, has had meager 
application ; comprehensive region- 
al development is sorely hampered 
by the difficulties of identifying 
and measuring regional growth 
benefits ; controlling water through 
land management is a popular idea 
but rarely applied; the idea of 
unified administration, as practiced 
in the Tennessee and Rhone valleys, 
has inspired more controversy than 
imitation ; lack of tools for measur- 
ing the results of basin develop- 
ment is perhaps the greatest ob- 
stacle to more widespread appliea- 
tion. 

Dr. Arno T. Lenz, professor of 
hydraulie engineering at the Uni- 
versity of Wisconsin, discusses the 
engineer’s role in collecting basic 
hydrologie and physiographie data 
and the use of these data in water 
control. 

Dr. William E. Folz, professor 
and chairman, Department of Agri- 
eultural Economics, University of 
Idaho, laments the lack of tools for 
measuring the effects of resource 
development on economic expan- 
sion. He credits the opening of ad- 
ditional farm land through irriga- 
tion as most conducive to economic 
expansion. Development of addi- 
tional electric power, he says, will 


not trigger industrial expansion ex- 
cept perhaps under full-employ- 
ment conditions. He contends that 
water transportation has _ long 
ceased to be a factor in plant loea- 
tion and that flood control and rec- 
reational benefits are not prime 
Basin development, he 
concludes, cannot compete with 
such powerful expansion motiva- 
tors as war, large public invest- 
ments, and discovery of valuable 
mineral deposits. He states fur- 
ther that any expansion resulting 
from basin development is likely 
to result in competition trade and 
that the national net effect may be 
negative 

Carl F. Kraenzel, professor of 
rural sociology at Montana State 
College, describes the United States 
as a highly urbanized, industrial- 
commercial society dominated by a 
few large urban centers. The river 
basin development idea is proposed 
as a way to curb this dominance 
and give outlying residents and 
communities a positive voice in the 
that affect them. The 
Tennessee Valley, which has such 
centers, and the Missouri Valley, 
which does not, are critically exam- 
ined for social consequences result- 
ing from development projects. 

Dr. Hubert Marshall, assistant 
professor of political science, Stan- 
ford University, examines the 
methods used to justify river de- 
velopment projects and concludes 
that they do not now contribute to 
rational comparison of alternatives 
for budgeting purposes. The finan- 
cial feasibility method used by the 
Bureau of Reclamation is based on 
the ability of water users to repay 
capital costs. The time was origi- 
nally ten years but has been gradu- 
ally increased to 50 years. Even so, 
few projects can pay out in 50 
years and most project repayment 
periods have been lengthened. The 
benefit-cost analysis method used 
by the Corps of Engineers and the 
Department of Agriculture is mis- 
used to the extent that it provides 
little reliable information to guide 
congressional action. Marshall be- 
lieves, however, that it could con- 
tribute to rational decision-making 
if evaluation were the responsibil- 
ity of a strong independent unit in 
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the Executive Office of the Presi- 
dent. 

Dr. Norman Wengert, professor 
of government and politics, Uni- 
versity of Maryland, analyzes the 
process of governmental decision- 
making and discusses the pressures 
brought to bear on basin develop- 
ment questions. There are groups 
like the conservationists, those that 
derive direct financial benefits, and 
government agencies with pro- 
grams to sell. There are the mass 
interest slogans and symbols based 
on such concepts as exploitation, 
water famine, floods, and pollution. 
There are the controversies raised 
by where to draw regional lines, 
upstream and downstream inter- 
ests, who shall benefit, and basin 
boundaries versus political and eco- 
nomie boundaries. And there is 
the ever-present competition for 
funds between resource develop- 
ment and all of the other functions 
of government. 

Wells A. Hutchins and Harry A. 
Steele of the U. S. Department of 
Agriculture trace the origin of 
American water law and 
the advantages of riparian and 
prior appropriation water rights. 
They conclude that riparian rights 
are outmoded and recommend a 
modification of western appropria- 
tive rights. They predict that in 
the future, individual water rights 
will not be granted by the states 
but rather by water management 
districts which hold mass water 
rights in trust for the users. 

Frank J. Trelease, professor of 
law, University of Wyoming, at- 
tempts to identify the requisites 
of a model state water code, assum- 
ing that water is scarce and that 
choice must be made among com- 
peting uses. He, too, accepts prior 
appropriation as the best existing 
system of law for river basin de- 
velopment. A model law, he says, 
should encourage maximum devel- 
opment. It should guarantee secur- 
ity of water rights for those who 
invest in facilities and yet be 
flexible enough to encourage prog- 
ress. It should protect the public 
against destructive exploitation of 
the water resource and the deter- 
ioration of such public uses as navi- 
gation, fishing, and recreation. It 
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should somehow solve the problem 
of unused riparian rights where 
they tend to deter future expan- 
sion. 

Foresters who are interested in 
water and watershed management 
will find this symposium a valu- 
able reference. It is not easy read- 
ing but is rewarding in view of the 
great public controversy over how 
water resources shall be developed, 
by whom, at whose expense, and 
for whose benefit. 


J. O. ARTMAN 
Tennessee Valley Authority 
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Economics of Under-Developed 
Countries 

By Peter T. Bauer and Basil S. 

Yamey. 271 pp. The University 

of Chicago Press, Chicago. 1957. 

$2.25. 

Those American foresters who 
move into foreign service in the 
under-developed areas which have 
some three-fourths of the world’s 
population will become acutely 
aware of the compelling problem 
of economie growth which affects 
their every action. Tn an effort to 
inerease their understanding of the 
economie environment in which 
they find themselves, they may well 
turn to this recent publication in 
the widely respected series of Cam- 
bridge Eeonomie Handbooks. 

They will find here no easy and 
solutions nor a_ special 
economics. Instead, they will find 
traditional and orthodox economic 
analysis applied rigorously to the 
particular cireumstanees of the 
under-developed nations. The eur- 
rently fashionable emphasis on 
capital shortages is restored to 
perspective by consistent recogni- 
tion that ‘‘productivity of  re- 
sources depends upon the avail- 
ability of complementary _ re- 
sources.’’ ‘*Conservation’’ is han- 
dled in almost peremptory fashion 
on the grounds that ‘‘there is no 
economic merit in conservation as 
such; its merit depends on partic- 
ular economie cireumstances.’’ In 
general, foresters will find here a 
model of logical consistency which 


specious 





will increase their understanding 
of the economy of the United 
States as well as of the under- 
developed areas. 

Although the book is advertised 
as written for the general student 
as well as for the economist, it as- 
sumes familiarity with basic eco-, 
nomic analysis and terminology. 
Indeed, despite the straight-for- 
ward presentation, some degree of 
economic sophistication would be 
helpful to the reader. 


Joun A. ZIVNUSKA 
University of California 
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Publications of Interest 


Career Opportunities in B.L.M. for 
Foresters describes trainee positions 
available to professional foresters with 
the Bureau and the advantages of 
Civil Service employment. With the 
pamphlet is an announcement of exam- 
inations for seasonal employment, 
mostly in Washington, Oregon, Cali- 
fornia, Idaho, Utah, Nevada, Arizona, 
Montana, Wyoming, Colorado, New 
Mexico, or Alaska. Requests for copies 
and other questions concerning for- 
estry careers with BLM should be ad- 
dressed to the Placement Officer, Bu- 
reau of Land Management, U. S. De- 
partment of the Interior, Washington 


95. D.C: 


The Department of Commerce sub- 
mitted to the Interstate and Foreign 
Commerce Committee, House of Rep- 
resentatives, at a public hearing on 
June 17, 1957, the report Pulp, Paper 
and Board Supply-Demand (House 
Report No. 573) requested by the 
Committee and prepared under the di- 
rection of the Forest Products Divi- 
sion, Business and Defense Services 
Administration. 

This report represents the first study 
ever prepared by the Department of 
Commerce for publie use which ana- 
lyzes projected future supply and de- 
mand in terms of principal products 
for one of the nation’s major manufac- 
turing industries. It should be of con- 
siderable interest, not alone to pulp, 
paper, and paperboard companies, but 
also to paper converters and to various 
printing and publishing establishments. 
Many other types of business firms, 
including wholesale paper merchants, 
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exporters and importers, should like- 
wise find the report useful. 

Copies of House Report No. 573 
are available from Superintendent of 
Documents, Government Printing Of- 
fice, at 55 cents per copy domestic; 70 
cents foreign. 


* * * 


Recently published by Dover Pub- 
lications, Ine., is a 1957 edition of 
W. M. Harlows Trees, a work first 
published in 1942 under the title Trees 
of Eastern United States and Canada. 
The 288-page paper bound book is 
directed not to the specialist but to 
the intelligent layman who is truly 
interested in trees. The author de- 
seribes more than 140 different trees 
with regard to appearance, habitat, 
commercial use, and woodlore. Copies 
are available from the publisher at 
$1.35 each. 

* * * 

Lumber Industry Facts 1957 is pub- 
lished by the National Lumber Manu- 
facturers Association, 1319 - 18th St., 
N.W., Washington 6, D. C. This 48- 
page pamphlet contains a wealth of 
statistics on lumber production, forest 
resources, consumption and _utiliza- 
tion, employment, and other perti- 
nent subjects. No price indicated. 


* * * 


The Pesticide Problem: A brief re- 
view of present knowledge and suges- 
tions for action was prepared for the 
Conservation Foundation and the New 
York Zoological Society by Dr. John 
L. George, associate curator of mam- 
mals, New York Zoological Park. The 
67-page mimeographed publication re- 
views the background of pesticide use, 
the reasons for tremendous growth in 
such use, and the past findings of the 
effects on flora and fauna. It recom- 
mends a research program to supply 
greater information, particularly on 
long term ecological effects. The ad- 
dress of the Conservation Foundation, 
publisher of the report, is 30 East 40th 
St., New York 16. No price indicated. 


* * * 


Available from the Forest Service 
is a recently released listing of For- 
est Service films available on loan for 
educational purposes. The booklet lists 
16. and/or 35-mm. sound films, many 
of which have been cleared for TV use. 
Teachers may get a copy free from the 
Forest Service, Washington 25, D. C. 
or from any Forest Service office. 
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Compiled by Marrua Meeuic, Librarian, State University College of Forestry at Syracuse University 


Range Management Section Compiled by Dévision of Bibliography, Iibrary, U. 8S. Department of Agriculture 


General 


A Forest Policy for Kenya. 9 pp. Kenya 
Ministry of Forest Development, Game 


& Fisheries, Nairobi. 1957. White 
Paper No. 85. 
Forests in Rural Development. Illus. 


Committee for Rural Develop- 
Program. U. S. Forest Serv., 


folder. 
ment 


Washington 25, D. C. 1957. Rural 
Resources Leaflet No. 2. 

Forest Economics 
ae Continuous Yield of Our Forests. 


By L. J. Markwardt. 10 pp. Charts. 
iJ. S. Forest Products Lab., Madison, 
Wis. 1957. Rept. No. 2099. 

Market Prospects for Mountain States 
Timber. By 8S. B. Hutchinson. 28 pp. 
Illus. Intermountain Forest & Range 
Expt. Sta., Ogden, Utah. 1957. Re- 
search Paper No. 50. 


Forest Management 


Influence of Ownership and Size Strue- 
ture on Forest Management in Sweden. 
By Thorsten Streyffert. 44 pp. Royal 
School of Forestry, Stockholm. 1957. 
Bul. No. 23b. kr. 41—. 

Pole Grower’s Guide. By H. L. Willis- 
ton. 34 pp. Southern Forest Expt. 
Sta., New Orleans. 1957. Oce. Paper 
No. 153. 


Forest Products 


1956 Pulpwood Production in the South. 
By J. F. Christopher and M. E. Nel- 
son. 15 pp. Southern Forest Expt. 
Sta., New Orleans. 1957. For. Survey 
Release No. 80. 

Production and Plant Receipts of Veneer 
Logs in California 1956. By R. H. 
May. 7 pp. California Forest & Range 
Expt. Sta., Berkeley. 1957. For. Sur- 
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vey Release No. 27. 


Forest Resources 

Forest Inventory Statistics for Franklin 
County, Tennessee. 18 pp. TVA, Nor- 
ris. 1957. Forestry Bul. No. 52. 

Forest Inventory Statistics for Washing- 
ton County, Virginia. 18 pp. TVA, 
Norris. 1957. Forestry Bul. No. 55. 

Forest Resources and Forest Industries 
of Lane County, Oregon, 117 pp. Illus. 
Pacific Northwest Forest & Range 
Expt. Sta., Portland, Ore. 1957. For. 
Survey Rept. No. 131. 


Forest Statistics for Snohomish Co., 
Washington. By Benjamin Spade and 
J.T. Bones. 30 pp. Pacifie Northwest 
Forest & Range Expt. Sta., Portland, 
Ore. 1957. For. Survey Rept. No. 128. 

Forest Statistics for the Piedmont of 


Virginia, 1957. By M. B. Bryan. 52 
pp. Southeastern Forest Expt. Sta., 


Asheville, N. C. 
Release No. 51. 


1957. For. Survey 


Logging and Milling 


Saw-Log Barkers. By E. W. Fobes. 10 


pp. U. S. Forest Produets Lab., 
Madison, Wis. 1957. Rept. No. 2091. 
Protection 


The Balsam Woolly Aphid. 7 pp. Tilus. 
Canada Dept. of Agric. Sci. Serv. For. 
Biol. Div., Ottawa. 1956. Publ. No. 
977. 

Biology and Control of the Douglas-Fir 
Beetle in the Interior of British Co- 
lumbia. By. J. Walters. 11 pp. Illus. 
Canada Dept. of Agric. Sei. Serv. For. 
Biol. Div., Ottawa. 1956. Publ. No. 
975. 

The Fir Engraver, a Serious Enemy of 
Western True Firs. By G. R. Struble. 
18 pp. Illus. U. S. Dept. of Agrie., 
Washington 25, D. C. 1957. Produe- 
tion Research Rept. No. 11. 15 cents 
(Govt. Print. Off.). 

The Genus Tenuipalpus in Mezxico. By 
Donald De Leon. pp. 81-93. Tllus. 
Reprinted from The Florida Entomol- 
ogist, Sept., 1957. Author, Pensacola, 
N. C. 

Influence of the Forest Tent Caterpillar 
Upon the Aspen Forests of Minnesota. 
45 pp. Illus. Office of Iron Range 
Resources and Rehabilitation, St. Paul 
1, Minn. 1956. 


Silviculture 


Experiments with Root and Top Pruning 
of White Spruce Nursery Stock. By 
R. E. Mullin. 31 pp. Ontario Dept. 
of Lands & Forests, Toronto. 1957. 
Research Rept. No. 36. 

Frost Hardiness of White Spruce and 
Red Pine Seedlings in Relation to Soil 
Moisture. By J. W. Fraser and J. L. 
Farrar. 5 pp. Canada Dept. of North- 
ern Affairs & Nat’l. Res., For. Branch 
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Ottawa. 1957. Tech. Note No. 59. 

Growth and Survival of Experimental 
Plantations of Douglas Fir. By H. 
Knight. 22 pp. Illus. British Colum- 
bia Forest Serv., Victoria. 1957. Re- 
search Notes No. 33. 

Silvical Characteristics of Black Oak. 
By K. A. Brinkman. 14 pp. Illus. 
Central States Forest Expt. Sta., Co- 
lumbus, Ohio. 1957. Mise. Release No. 
19. 

Silvical Characteristics of Pin Oak. By 
L. S. Minekler. 10 pp. Illus. Central 
States Forest Expt. Sta., Columbus, 
Ohio. 1957. Mise. Release No. 20. 

Silvical Characteristics of Quaking As- 
pen. By R. O. Strothmann and Z. A. 
Zasada. 26 pp. Illus. Lake State For- 
est Expt. Sta., St. Paul, Minn. 1957. 
Sta. Paper No. 49. 

Silvical Characteristics of  Shellbark 
Hickory. By R. W. Merz. 14 pp. Cen- 
tral States Forest Expt. Sta., Colum- 
bus, Ohio. 1957. Mise. Release No. 18. 

Studies of the Root Systems of Decidu- 
ous Trees. By B. B. Stout. 45 pp. 


Illus. Black Rock Forest, Cornwall-on- 
the-Hudson. 1956. Bul. No. 15. 50 
eents. 


Wood Preservation 


Longer Life for Wood in Your Fence- 
lines and Vineyards. By L. S. Hamil- 
ton and G. R. Cunningham, 24 pp. II- 
lus. New York State College of Agric., 
Ithaca. 1957. Cornell Ext. Bul. No. 987. 

The Toxicity of Arsenical Compounds to 
Microorganisms. By R. A. Zabel and 


F. W. O’Neil. pp. 911-914. Reprinted 
from TAPPI, Nov., 1957. Available 


from authors, State Univ. Coll. of For- 
estry, Syracuse 10, N. Y. 


Wood Technology and Utilization 


Relationship of Locality and Rate of 
Growth to Density and Strength of 
Douglas-Fir. By J. T. Drow. 56 pp. 
U. S. Forest Produets Lab., Madison, 
Wis. 1957. Rept. No. 2078. Mimeog. 

Second Growth is Good. By B. H. Paul. 
6 pp. Illus. U. 8S. Forest Products Lab., 
Madison, Wis. 1957. Rept. No. 2083. 
Mimeog. 


Timber Identification for the Builder 


and Architect. By N. Clifford. 141 pp. 
Ltd., 


Illus. Leonard Hill, London. 


1957. 37s 6d. 
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Ruggedness, power, 
operator’s comfort, and 
all-around economy are 
featured in the new 
"440" Crawler. 


H™ it is... trim and eager and out for timber—the 
tractor that’s bound to win the nods of the “hard 
hats” from one end of the woods to the other—the New 
John Deere “440” Crawler! 


The “440” is all it looks to be—and more! It is rugged 
in its modern construction . . . powerful in its let’s-get-to- 
work styling . . . and it literally shouts economy at the 
moment of purchase and all the while that it is paying 
you back many times in extra-low production costs. 


“Born” for logging, the “440” is built around an amaz- 
ingly efficient, precision-tooled John Deere engine, un- 


Worthy “Stablemate” of the Popular “420” 


Every inch another “thoroughbred,” the new John 
Deere “440 is a worthy “stablemate” of the ever popular 
John Deere “420,” the busy, capable, and economical 
Crawler that continues to merit the praises of efficiency- 
minded loggers everywhere. 

With a capacity for work that must be seen to be be- 
lieved, combined with a nimbleness that cuts maneuv- 
ering time drastically, both of these tractors have the 
ability to squeeze more work out of every piece of 
equipment and to press more work into every hour. 


Scilly Eira | 











..-Another Logging 
Champion Wears 
the John Deere 
Name 


ae a Sd P 
adpern tH lt 


The JOHN DEERE 


“ 4O Crawler 


matched for delivering so much, for so long, for so little 
cost. Its many construction features of hood, grille, frame, 
power train, and track assembly—plus the optional new 
clutch-type direction reverser—give the “440” its rare 
combination of maneuverability, lugging power, and stam- 
ina that enable it to do more than its share of the logging 
day’s rough work. Clean, modern, functional design 
throughout makes the “440” businesslike in operation, 
easy to service, and economical to maintain. A line of 
proved, matched working equipment gives the “440” the 
versatility that logging demands. 


SEND FOR FREE LITERATURE 


prety ree: Oe ee te | 
| JOHN DEERE ® INDUSTRIAL DIVISION | 


Moline, Illinois @ Dept D 78 C] 


Please send me information on: 
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Yale University 
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B. E. ALLEN 
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Corporation 
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Puiuie A. BRIEGLEB 

Southern Forest Experiment 
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New Orleans 13, La. 
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Henry J. MALSBERGER, Vice 
President 

Southern Pulpwood Conservation 
Association 

900 Peachtree Street, N. E. 
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U. S. Forest Service 

630 Sansome Street 

San Francisco 11, Calif. 
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Harrisburg, Pa. 


Henry CuepPER, Executive 
Secretary 
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Washington 6, D. C. 
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Portland 5, Ore. 


J. Hersert STONE 

U. S. Forest Service 

729 N. E. Oregon Street 
Portland 8, Ore. 


Henry J. Vaux 
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““T Burner 
La i PANAMA 
permanent wick 
STAINLESS STEEL 
Forged brass Safety loop DRIP TORCH 
regulating This new Drip Torch is made of light weight but extremely tough STAINLESS STEEL 
wae Vent valve metal. It is designed to withstand the rough treatment that drip torches get. It will 





give long and satisfactory service. 





Stainless Filler ¢ 
= lad The safety loop is well away from the flame so there is no danger of the fuel in the 
tan 


loop (liquid seal) vaporizing from heat. 
The Forged Brass regulating Valve enables the operator to accurately gauge the amount 
of fuel required as not all back-firing conditions require the same amount of fuel. 
The screw type vent valve introduces air to the bottom of the Tank to relieve the 
vacuum created when fuel is being used. 
The wick is made of wire inserted flat braided asbestos and is riveted in. 

Holder for 

carrying on 

vehicle 





The “Hand fitting” handle gives very good balance in any position. 
Nozzle with loop can be removed for stowing or packing. 


CAPACITY WEIGHT PRICE 
1-3/8 GALS. 4. Ibs. $19.80 


A good torch deserves a good Holder. The Holder at right can be bolted to the bed of the 
vehicle for safe and convenient and compact transportation. Price of Holder $5.00. 


PANAMA PUMP COMPANY 


P O Box 689 Mississippi 





Hattiesburg 














IRESTRY 


‘Airlift’ of Dow chemicals releases pines for more profit 


This airplane’s mission is profit. It’s applying a vegetation 
control Dow chemical to knock out overtopping hardwoods 
and permit the harvesting of more pine sawtimber or pulp- 


wood .. . earlier. 


Aerial application of Esteron® 245 O.S. is the low-cost way 
to speed up the growing schedule of young pines. It’s easier 
and faster, too. But you won’t have to sacrifice results. Not 
when you specify that your aerial applicator use this proved 
Dow product. 


Esteron 245 O.S., Radapon®, Kuron® and other Dow chemi- 


cals have become indispensible tools of modern forest man- 
agement. They can double pine growth. They make harvest- 
ing easier. They keep roads, lanes and communication lines 
clear. 

See why one forester with 125,000 acres under his care 
states: “Present operations could not be carried on without 
chemicals”. Get your free copy of More Timber . . . Faster 
by writing to: THE DOW CHEMICAL COMPANY, Agricultural 
Chemical Sales Dept., Midland, Michigan. 


YOU CAN DEPEND ON 








Council’s Column 





The Journal and The Membership 


Probably most members of the So- 
ciety will agree that one of our most 
important activities is the publication 
of our official periodical—the JouRNAL 
OF FORESTRY. 

This enterprise accounts for the 
largest single item of expense in our 
budget, and I sense that there is good 


agreement that the money is well spent. ° 


It is difficult to imagine how the pro- 
fession of forestry could have de- 
veloped as well as it has in America 
without such a unifying medium for 
professional communication. The 
JOURNAL not only documents progress 
as it is made, but it supplies practicing 
foresters with current information of 
key importance in shaping the future 
of both forests and foresters. About 
two-thirds of the main articles in the 
JOURNAL report results of research re- 
lated to forestry. This presumably re- 
flects recognition of the fact that for- 
estry practice in America has become 
a highly technical and complicated 


business, and that members of the pro- 
fession must keep up with fast-moving 
trends if they are to serve their em- 
ployers well. Annually supplying its 
subscribers with the results of experi- 
ence and research having an estimated 
aggregate value thousands of times the 
subscription cost, the JouRNAL is rated 
a forester’s best buy. 

Good as it is, I find a prevailing 
conviction among our members that 
the JouRNAL could and should be bet- 
ter. 

“Let’s have more articles by the 
‘dirt’? foresters on the firing line. We 
want to read about their everyday 
work, their problems, accomplishments, 
and their ideas on where we are going 
and should be going in forestry.” 

For years, many of us have ex- 
pressed or agreed to the sentiments 
contained in this quotation. An ex- 
amination of the 1957 JourNAL shows 
that we did not make much progress 
on this objective last year. Not more 
than a few of the more than one- 
hundred main articles published in the 
JOURNAL could be classed as “dirt for- 
ester” productions. This is in spite 
of very considerable efforts on the part 
of the editorial staff, various members 
of the Council, and the President of 


JOURNAL OF FORESTRY 


the Society to stimulate and _ solicit 
such articles, 

The editor’s report in the January 
issue shows that what is published in 
the JouRNAL is determined largely by 
what is submitted for publication, 
Some 91 percent of the articles sent 
in were accepted. To quote the editor: 

“This high proportion of final ae- 
ceptances, even though considerable 
revision may be involved, indicates 
that the editorial board is not by the 
power of veto molding the contents 
of the JouRNAL.” 

More than 150 years ago, von Cotta 
recognized clearly one of the problems 
that still plagues us today: 

“ ,. the forester who practices much 
writes but little, and he who writes 
much practices but little.” 

Despite the fact that many of the 
foresters responsible for everyday pro- 
gress in the woods have little time for 
the pen, the editorial staff and the 
Council plan to continue and to in- 
crease efforts to obtain more articles 
on current practical forestry applica- 
tions for the JourNAL. This problem 
deserves our concern. I expect the See- 
tions, Chapters, and Groups will want 
to give it more attention, too. The 
production of at least one good prac- 





ForESTER 
Seal-Tite Torch 


Provided with fuel trap, check 
valve and flash-back screen 
to protect you from explosion 
hazards. 


Welded tank with cushion 
base, double bottom, oil proof 
gaskets and tight valves 
SEALTITE against leakage. 
No Pressure—No Preheating. 
Burns diesel oil, stove oil or 
mixed fuels with low flash- 
point. 


Approved for use by 
U. S. Forest Service 


Manufactured By 


WESTERN FIRE 
EQUIPMENT CO. 


69 Main St. 
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“You can depend on Ben!” 


More than a slogan—this saying has become 
the “buy-word” for thousands of Foresters 
who order their needs by mail. 
lists only proven 
products of manufacturers in U.S.A. 
and some foreign countries. 

You get fast, intelligent service 
from Atlanta... 
more when you order from Ben. I 


Anything and everything in... 
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and you pay no 
































PERSONAL SER- 
VICE PROMPT 
SHIPMENT! If 
it’s not listed in my 
Catalog, I'll get it 
for you at no extra 


Equipment cost! 


You can 


depend on Ben.” 


IMS TOLLE 


315 Pharr Road, N. E. 


AT LA N TA 5, GEORGIA 
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Each Remingtonchain saw has the revolutionary 
Roller-Bearing nose that cuts wasteful friction 
. . . delivers up to 20% more usable chain 
power. That means up to one extra horsepower 
ime ane es os he in the 5-hp Golden “‘Logmaster” and faster, 
CLASS. New Golden “Logmaster” has easier cutting for you! 
Roller-Bearing nose, direct drive, 18”, 24” But a bonus of power is just one advantage. 
= 30” bar sizes. Engine weight 22 Ibs. Remington chain saws are dependable, built for 
etail price from $285.00* complete. : : . 
; the most demanding service . . . with non-clog- 











ging air filter, positive rewind starter with nylon 
cord, thumb-button oiler, sturdy cast-alumi- 
num housing and numerous other features. 


Get acquainted with these powerful, direct- 
drive saws that offer fast, efficient cutting in 





ORIGINAL ROLLER-BEARING NOSE revolves on 





— 


MORE CHAIN POWER IN 3-HP any position...ask your dealer to demonstrate precision-ground steel Roller Bearings. This means 

CLASS. New Silver “Logmaster” has Remington chain saws. They’re your best dollar _less friction, more power and longer wear for 
Roller-Bearing nose, direct drive, 18”, 24” value in saws today! Remington chain saws. 

and 30” bar sizes. Engine weight 21 Ibs. 
i Retail price from $229.00* complete. *Specifications and recommended retail prices subject to change without notice. Canadian prices slightly higher. 
| SEND FOR FREE MALL TOOL COMPANY JF-5 


CATALOG which Division of Remington Arms Company, Inc. 
Bridgeport 2, Connecticut 


shows complete Please send me without obligation new FREE catalog on 
Remington line of | Remington chain saws. 
Mall chain saws... 














|| Remington, 


® a 3 : Name 
MALL TOOL COMPANY Mall gives specifications te 
Division of Remington Arms Company, ! : ... describes saw best suited 44dress 
y, Inc., Bridgeport, Conn. ‘ 
In Canada: Mall Tool, Ltd., 36 Queen Elizabeth Blvd., Toronto, Ontario for your needs. City. Zone State 
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tical forestry article for the JouRNAL 
annually might be a worthy project 
for each Section. If such a program 
gets rolling, we can have one or two 
outstanding “dirt forester” articles in 
every issue instead of just a few each 
year. 

Foresters have an obligation to 
communicate for the benefit of their 
contemporaries and successors some of 
the fruits of their observations, dis- 
eoveries, and experience. Every work 
day throughout the land, thousands of 


our members are more 


developing 





FAST! SAFE! SURE! 


The BRADY TREE, GIRDLER weighs 
less than 244 pounds. It i§.simple to use. 
It is positively safe. It is a precision-made 
chain tool that will effectively girdle a 4- 


inch tree in less than 20 seconds ! The girdles 


Mail This Coupon Today ! 


BWV VB BBB BQBBQBBBBBQBBBBRRRRRSRR ER SESE RE RER EEE EE EE 


CONSERVATION TOOL 
YOU’VE BEEN WAITING 
FOR...IT’S THE NEW 


Woannally Operated 
TREE GIRDLER! 


STATE 


(Note: 10°; discount on orders of 6 or more.) 


a ‘ 
JOE H. BRADY AND ASSOCIATES : 
: Dept. JF, 3rd Ave. So. At 31st St. © Birmingham, Ala. : 
¢ Gentlemen: Will you please ship immediately, BRADY ¢ 
¢ TREE GIRDLERS at your introductory offer of $29.95 each, includ- 
gs ing shipping charges. Attached is my check money order. 4 
, , 
¢ NAME . ’ 
, -_ a 
¢ ADDRESS ‘ 
, ’ 

o « ITY ——o 

, 

, 

, 
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know-how and practicing more for- 
estry than was dreamed possible only 
a decade ago. If “. . . he who practices 
much .. .” will now write just a little, 
the JourNaL and the profession will be 
enriched thereby. 

Puitie A. BRIEGLEB 


RRR 
Society Membership Climbs 


Society membership, as of December 
31, 1957, was 11,602—a net increase of 






THE WOODLOT 











it makes will slowly kill any cull or 
unwanted hardwood tree, and keeps 
sprouting to the absolute minimum! 
It is the finest forestry tool ever de- 
veloped for both large and small 


woodland owners. 












Including 
Shipping 
Charges 


“Patent Pending | 
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490 over 1956. Number in the several 
grades is a follows: 


Grade 1956 1957 
Fellow 75 90 
Member 4,524 5,393 
Junior _.. 4,484 3,917 
Student - 5 pct 1,073 
Affiliate - a 766 
Associate 240 239 
Corresponding 67 103 
Honorary _ 20 21 

Total 11,112 . 11,602 


Five years ago 1953 total membership 
was 9,557. 

Total number of applications han- 
dled during 1957 was 2,650, ineluding 
reinstatements, advancements, and ini- 
tial grades. Interest in Student mem- 
bership continues. When the grade 
was initiated in 1951 there were, at the 
end of that year, 550 Student Mem- 
bers; in 1957, 1,051—about a 100 per- 
cent inerease. Of note, also, is the in- 
crease in the Member grade. In 1953 
there were 4,416 Juniors and 3,687 
Members. Now, in 1957, Juniors num- 
ber 3,917 and Members 5,393. Most of 
the increase in the Member grade is 
due to the voluntary application of 
Juniors for “regular” advancement, in- 
dicating their willingness to assume 
the responsibilities and increased dues 
of the higher grade. 

Increased activity, not only in mem- 
bership but in other Society projects, 
is reflected in net earnings for 1957 
of $9,740—the largest in the Society’s 
history. 


ERE 


Special Coverage Planned 


Plans are underway for special 
coverage in the JOURNAL during 1958 
of three subjects of considerable in- 
terest to professional foresters, Tenta- 
tively scheduled for August, a special 
issue is in the making that will survey 
new developments in the field of wood 
utilization and research efforts in that 
field. A second special issue to bring 
readers up to date on developments in 
forest tree improvement and genetics is 
planned with a selection of articles 
scheduled for November publication. 
In addition to these two special issues, 
preliminary steps have been taken to 
secure a round up of articles from 
competent authorities on the subject of 
known environmental effects resulting 
from the use of herbicides. 
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forest products for tomorrow are growing on tree farms today... 


Quality homes of wood are still America’s 
best building buy. Many of the finest are 
built of beautiful west coast lumber sold 
under Weyerhaeuser’s 4-Square trademark. 





All across America, tree farm lands that were harvested to provide wood 
for past and present generations are green with growing trees. Rooted in 
rich forest soil amid the stumps of their elders, these new timber crops 
will supply an abundance of useful forest products to meet future needs. 
This pattern of harvesting and restocking can go on indefinitely through 
proper management of commercial timberlands. 

Forestry techniques used on Weyerhaeuser tree farms, for example, are 
intended to maintain a perpetual balance in the cycle of tree growth and 
harvest. By measuring the amount of new wood being grown on company 
lands, our foresters are able to establish the volume of merchantable 
timber to be cut. After each harvest, the land is put back into production 
through planned reforestation programs. These practices, together with 
constant protection against fire, insects and disease will enable our 
timberlands to produce a continuous flow of wood... forever. 

The prophecy of a steady rise in the future demand for wood emphasizes 
the importance of good forestry today. Write us at Box A, Tacoma, Wash., 
for a free booklet on industrial forestry, Promise of the Trees. 





Weyerhaeuser Timber Company #9 


making forestlands serve America better by scientific management WU 
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D4 surer i n flicers Division of Forest-Wildlife 
Society Division and Section O . A Beast 
Committees and Representatives William L. Webb, chairman; State Uni- P 
versity of New York, College of For- 
estry, Syracuse 10, N. Y. 
Division Officers Russell K. LeBarron, vice chairman; fjpert H. Reid, vice chairman; Rocky 8 
1958 California Forest and Range Experi- Mountain Forest and Range Experi- 
ment Station, Berkeley, Calif. ment Station, Fort Collins, Colo. 
Division of Education —— R. = gg Utah dell Julander, secretary; Intermountain J 
State University, Logan, ah “ie : enga Kxperime Ye d 
A. Bigler Crow, chairman; School of it — . Forest and a Experiment Sta 
Forestry, Louisiana State University, tion, Ogden, Utah. 
saton Rouge, La. 
Peter W. Fletcher, vice ager es School Division of Forest Products Division of Range Management 
of Forestry, University of Missouri, Harry E. Troxell, chairman; School of ( 
Columbia, Mo. Forestry and Range Management, Elbert H. Reid, chairman; 624 Shields, 
William C. Bramble, secretary; School of - Colorado State University, Fort Col Fort Collins, Colo. 
Forestry, Pennsylvania State Univer- lins, Colo. F . ; d 
ale Culeusite Peck. Da. Grant A. Harris, vice chairman; Dept. 
sd he , “ Bernard M. Granum, vice chairman; Iron of Forestry and Range Management, 1 
Range Resources and Rehabilitation, Washington State College, Pullman, 
Division of Economics and Policy Court House, Hibbing, Minn. Wash. 
S. Blair_ Hutchison, chairman ; Inter- Rudolph Grah, secretary; School of For Joe A, Wagner, secretary; 1504 Timber 
mountain Forest and Range Experi- estry, University of California, Berke Lane, Falls Chureh, Va. 
ment Station, Ogden, Utah. ley 4, Calif. ] 


John A, Zivnuska, vice chairman; 243 
Walter Mulford Hall, University of 
California, Berkeley 4, Calif. 


Robert Keniston, secretary; 50 West 
Cherry St., Woodmont, Conn. 


Division of Forest Management 

Walter F. MeCulloch, chairman; School 
of Forestry, Oregon State College, 
Corvallis, Ore. 


FREE CATALOG for the 


PROFESSIONAL FORESTER 





A new dimension 
in forestry service... 


96 PAGES FULLY ILLUSTRATED 
Write today, for your free copy of 
Catalog No. 3. We ship within 24 
hours of receipt of order—your money 
cheerfully refunded if not satisfied. 


NASCO Fort Atkinson, Wisconsin 


“Supplies and Equipment for the Professional” 









Division of Forest Recreation 


F, C. Koziol, chairman; U. S. Forest 


Service, Salt Lake City, Utah. 

F. W. Childs, vice chairman; National 
Park Service, Omaha, Nebr. 

William A. Parr, secretary; Maryland 


Department of Forests and _ Parks, 
Annapolis, Md. 


Division of Silviculture 


James D. Curtis, chairman; Intermoun- 


tain Forest and Range Experiment 
Station, Ogden, Utah. 

William H. Cummings, vice chairman; 
Forest Research Center, Weyerhaeuser 
Timber Co., Centralia, Wash. 

Richard D. Rosenberg, secretary; Dia- 
mond Mateh Co., Chico, Calif. 








20 MILLION TREES A YEAR 














Seedlings for Christmas Tree and Forest Tree 
plantings. Transplants for Conservationists, Tim- 
ber Operators and Farmers. 


All Musser stock is from selected seed with good 
heredity characteristics. Our tremendous volume 
means wide selection at a price saving to you. 
For example: — 


SEE THE 
DIFFERENCE 
*Heaty Roots and 
Sturdy Tops of 
Musser Seedlings 
compared with or- 
dinary seedlings, 


NORWAY SPRUCE—fast grow- 
ing, 2-yr., S., 5 to 10”, per 1,000, 
$35.00. 


with wholesale F noe list. Ask for 
Free Christmas Tree Growers’ Guide. 








MUSSER FORESTS, ING.) woiis >. | 








encounters in forestry literature. 


FORESTRY TERMINOLOGY 


A glossary of technical terms used in forestry 
NEW — REVISED — ENLARGED — 1958 EDITION 


Included are definitions of all terms that the 
practicing forester uses in his daily work and 


PROCEEDINGS 


Syracuse, N. Y. Meeting 


A special volume containing all Division and General 
Session papers presented at the Society’s Annual Mecting 
held in Syracuse, N. Y., November 10-13, 1957. 


(1957) 





A MUST for every forester’s desk or library 
Price, postpaid $3.50 


Theme: “Forest Land Use in Transition.” 
Postpaid $5 per copy 


Order from 
SOCIETY OF AMERICAN FORESTERS 
Mills Building, Washington 6, D.C. 


Send order with check. 
SOCIETY OF AMERICAN FORESTERS 
Mills Building, Washington 6,'D. C. 
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Marcu 1958 


Division of Watershed Management 


Peter W. Fletcher, chairman; School of 
Forestry, University of Missouri, 
Columbia, Mo. 


Sidney Weitzman, vice chairman; Lake 
States Forest Experiment Station, St. 
Paul Campus, University of Minne- 
sota, St. Paul 1, Minn. 


Jack S. Rothacher, secretary; U. S. For- 
est Service, Blue River, Ore. 


Section Officers 


(As of February 1, 1958, Dates terms 
began are given.) 


Allegheny Section 
2-16-58 


W. W. Ward, Chairman 
Pennsylvania State 
Mont Alto, Pa. 

William A. Parr, Vice Chairman 
State Office Bldg., Annapolis, Md. 

Paul Felton, Secretary-Treasurer 
R.D. #1, Norristown, Pa. 

William A. Parr, Membership Chairman 
State Office Bldg., Annapolis, Md. 

Chapters: 1. New Jersey 

2. Philadelphia 
3. West Virginia 


Forest School, 


Appalachian Section 
1-1-58 


H. F. Lathrop, Chairman 
Lightsey Brothers, Miley, S. C. 

Ellwood 8S. Harrar, Vice Chairman 
School of Forestry, Duke University, 
Durham, N. C. 

W. T. Ahearn, Secretary-Treasurer 
30x 357, Columbia, 8S. C. 

Ellwood S. Harrar, Membership Chair- 

man 

School of Forestry, Duke University, 

Durham, N. C. 

Chapters: 1. Edisto 

2. Southeastern Virginia 
3. Winyah 

Central Rocky Mountain Section 

7-1-57 

E. H. Mason, Chairman 
1204 S. Grand St., Glenwood Springs, 
Colo. 

E. W. Mogren, Vice Chairman 
College of Forestry and Range Man 
agement, Colorado State University, 
Fort Collins, Colo. 

Fred B. Knight, Seeretary-Treasurer 
Forest. Insect and Disease Lab., South 
Hall, Colorado State University, Fort 
Collins, Colo. 

Harry E. Troxell, Jr., Membership Chair- 

man 
624 Armstrong Ave., Fort Collins, Colo. 
Chapters: None 


Central States Section 
10-3-57 


C. I. Miller, Chairman 
Dept. Forestry and Conservation, 
Purdue University, Lafayette, Ind. 

Robert R. Paton, Vice Chairman 
1947 Snouffer Road, R.R. #2, Worth- 
ington, Ohio 

J. ©. Callahan, Seeretary-Treasurer 
Department of Forestry, Purdue Uni- 
versity, West Lafayette, Ind. 

Robert R. Paton, Membership Chairman 
1947 Snouffer Road, R.R. #2, Worth- 
ington, Ohio 





Illinois Technical Forestry 
Association 

2. Indiana 

3. Ohio 


Chapters: 1. 


Columbia River Section 
7-1-57 


Robert D. Hostetter. Chairman 
1420 Olive Street, Salem, Ore. 
Martin Syverson, Vice Chairman 
1101 W. 48th St., Vancouver, Wash. 
John Bell, Secretary 
State Forestry Dept., 2600 State St., 
Salem, Ore. 
Clyde H. Stratton, Treasurer 
539 N.W. 10th Ave., Portland 9, Ore. 
Robert Mason, Membership Chairman 
754 East Judson, Salem, Ore. 
Chapters: 1. Blue Mountain 
2. Capitol 
3. Central Oregon 
4. Coos Bay 
5. Hawaii 
6. Longview 
7. Portland 
8. Salem 
9. Shasta-Caseade 
10. Siskiyou 
11. Tillamook-Clatsop 
12. Umpqua 
13. Willamette 


Gulf States Section 
7-1-57 


James W. Craig, Chairman 
Leavell Woods Rural Station, 
Jackson, Miss. 

Jack 8. Cooper, Vice Chairman 
2932 36th St., Meridian, Miss. 

Ralph R. Robertson, Secretary-Treasurer 
Box 534, State College, Miss. 

Jack S. Cooper. Membership Chairman 
2932 36th St., Meridian, Miss. 

Chapters: None 


Inland Empire Section 
7-1-57 


Richard W. Dingle, Chairman 
Dept. of Forestry, Washington State 

. College, Pullman, Wash. 

Dale L. Arnold, Vice Chairman 
U. S. Forest Service, Princeton, Idaho 

Grant A. Harris, Secretary-Treasurer 
Dept. of Forestry, Washington State 
College, Pullman, Wash. 

Robert FA. Seale, Membership Chairman 
College of Forestry, University of 
Idaho, Moscow, Idaho 

Chapters: None 


Intermountain Section 
3-10-56 
George V. Hjort, Chairman 
801 North 17th St., Boise, Idaho 
Steele Barnett, Secretary-Treasurer 
Boise Caseade Corp., Box 200, Boise, 
Idaho 
Fred R. Mason, Membership Chairman 
2539 Jefferson Avenue Ogden, Utah 
Chapters: 1. Southwestern Idaho 


Kentucky-Tennessee Section 
12-57 

Russell Stadelman, Chairman 
Nickey Bros., Inc., 2700 Summer 
Avenue, Memphis 12, Tenn. 

James A. Newman, Secretary-Treasurer 
Dept. of Horticulture, University of 
Kentucky, Lexington, Ky. 

Chapters: None 
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Pole-type 
construction 
goes up fast.. 
Saves 
building costs 





Eight men erected this 40 ft. x 80 ft. 
pole-type factory building in two weeks 
for the Andover Corporation of Lafay- 
ette, Indiana. Secret of the speedy erec- 
tion and low cost was pressure-treated 
building poles. Poles, set in the ground, 
provide sturdy truss roof supports for 
a clear, wall-to-wall use of interior 
space. Building is insulated, heated and 
air conditioned. 


Pole-type buildings are ideal for 
many commercial and industrial build- 
ings of all types. Buyers report savings 
up to 50% over conventional structures 
. .. no excavating, no forms, no founda- 
tion is needed. Finished buildings are 
permanent — protected against decay 
and termites. Equally important, they 
are easy to maintain and can be simply 
modified or expanded. 


Full details on economical pole-type 
construction and its inherent advan- 


| tages are yours without obligation. 








KOPPERS 
PRESSURE - TREATED 
woop 


S 


Wood Preserving Division 
Koppers Company, Inc. 
772 Koppers Building 
Pittsburgh 22, Pa. 

Please send me the folder ‘Basic Suggestion 
for Designing and Erecting Pole-Type Buildings.’ 


Name. 








| P. 
| Firm 
| Address. 
| City, State. 
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Used by experts. Heavy-duty 30” 
Pruner (1'4/4” capacity) with com- 
pound lever action head for fast, easy 
cutting. Side-cutting head leaves 
clean wounds. PLUS fast-cutting, 16” 
curved blade Pole Saw. Octagon 
spruce poles fit both heads. Two sec- 
tions, intermediate and bottom, fur- 
nished. With 4’ sections, $28.30; 6’, 
$32.70; 8’, $34.60 delivered in U.S.A. 


Write today for new catalog showing com- 
plete line of Bartlett tree surgery tools 
and supplies. 


BARTLETT MFG. CO. 


3015 E. Grand Blvd. Detroit 2, Mich. 











New England Section 
3-9-56 


G. S. Wheeler, Chairman 
U. S. Forest Service, Laconia, N. H. 
David M. Smith, Vice Chairman 
School of Forestry, Yale University, 
New Haven, Conn. 
Fred Holt, Secretary-Treasurer 
Maine Forest Service, Augusta, Maine 
David M. Smith, Membership Chairman 
School of Forestry, Yale University, 
New Haven, Conn. 
Chapters: 1. Granite State 
2. Vermont 


New York Section 
1-31-57 


Ralph G. Unger, Chairman 
109 Ramsey Avenue, Syracuse 3, N. Y. 

Stanley W. Hamilton, Vice Chairman 
89 Ludlow St., Saratoga Springs, N. Y. 

Shelley W. Potter, Jr., Secretary-Treas- 

urer 
5559 8S. Salina St., Syracuse, N. Y. 

C. C. Larson, Membership Chairman 
State University of New York, Col- 
lege of Forestry, Syracuse, N. Y. 

Chapters: 1. Adirondack 

- Black River Valley 

. Capital District 

. Iroquois 

Longhouse 

. Metropolitan 

- Mid-Hudson 

. Upper Hudson 


DIS Ole & bo 


Northérn California Section 
6-1-57 
Myron S. Wall, Chairman 
5524 Elvas Ave., Sacramento, Calif. 
Harry Abraham, Vice Chairman 
245 E. Rose, Sonora, Calif. 


| Ezra M. Hornibrook, Treasurer 


Wayne G. 


737 Spruce St., Berkeley 7, Calif. 
Hubbard, Seeretary 
1903 Capitol Ave., Sacramento, Calif. 


| Jack Cameron, Membership Chairman 


| Chapters: 1. 


| Chapters: 1. 


Land Dept., Pacific Gas & Electric Co., 
245 Market St., San Francisco, Calif. 
Bay Area 

. Eldorado-Amador 

. Feather River 

. Lassen-Almanor Forum 

. North Coast Forest Forum 
. Redding 

7. Sacramento 


a Cl im co po 


Northern Rocky Mountain Section 
6-8-57 
Victor O. Sandberg, Chairman 
U. S. Forest Service, Missoula, Mont. 
Donald D. Baldwin, Vice Chairman 
542 Eddy Ave., Missoula, Mont. 
John H. Dieterich, Secretary-Treasurer 
1949 Wylie, Missoula, Mont. 
Donald D. Baldwin, Membership Chair- 
man 
School of Forestry, Montana State 
University, Missoula, Mont. 
Libby 


Ozark Section 
7-1-57 


Nelson F, Rogers, Chairman 
900 East Ist, Salem, Mo. 

M. G. Hoyer, Vice Chairman 
Forestry Div., Missouri Cons. 
Jefferson City, Mo. 

R. C. Smith, Secretary-Treasurer 
School of Forestry, University of Mis- 
souri, Columbia, Mo. 

M. G. Hoyer, Membership Chairman 
Forestry Div., Missouri Cons. Com., 
Jefferson City, Mo. 

Chapters: None 


Com., 


Puget Sound Section 
7-1-57 

Don L. Fraser, Chairman 

Rt. 6, Box 333, Olympia, Wash. 
George R. Staebler, Vice Chairman 

Weyerhaeuser Timber Co. 

P.O. Box 420, Centralia, Wash. 
James E. Sheppard, Secretary-Treasurer 

7901 Lesehi Rd., Tacoma 99, Wash. 
Gecrge R. Staebler, Membership Chair 

man 

Weyerhaeuser Timber Co., P.O. 

420, Centralia, Wash. 


Chapters: 1. Alaska 

. Central-Washington 

. Mid-Columbia 

. North Olympic 

. North Puget Sound 

-. Southwest Washington 
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Southeastern Section 
1-30-58 


Henry A. Wilson, Chairman 
Alger-Sullivan Sawmill Co., 
Century, Fla. 

Leon A. Hargreaves, Jr., Vice Chairman 
P. O. Box 1183, Macon, Ga. « 
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a Ze EX "spec' for scientists! 





WHY NOT FACILITATE FIELD WORK WITH 
SILVER CITY HAND LEVELS? 





Instantly adjust, just rotate index prism from out 
side, even with gloves! Lazy bubble, jet-corundum 
finish on featherweight aluminum, non-metallic 
sight tube bearing, combine to bring you world’s 
best engineered Locke-type hand level. A must 


for field engineers! 
8 $12 in USA and Canada 


WASATCH LAYOUT PENTAPRISM 
EASES LAYOUT JOBS 


Slash time and costs locating photo 
check points, grid stations, any men 
suration chore involving right angles 
Optical square aims like a pistol—gives 
beautiful, POSITIVE foresight image 
Aluminum housing, 
jet-corundum finish, 
2% ounces weight 
Saddle leather 
belt case 

in USA 


$25 and Can / 


FACTORY SHIPMENTS IF 
YOUR DEALERS OUT 
OF STOCK dept. J 





STPATEX INSTRUMENT LO aa 


S ANGELFS 26, USA 





Harry M. Roller, Jr., Secretary-Treasurer 
Woodlands Dept., International Paper 
Co., Mobile, Ala. 

Leon A. Hargreaves, Jr., Membership 
Chairman P. O. Box 1183, Macon, Ga. 

Chapters: 1. Alabama 

2. Florida 

3. Georgia 


Southern California Section 


7-25-56 
David H. Rogers, Chairman 
914 W. Highland Ave., Redlands, 
Calif. 


Oliver Holmes, Vice Chairman 
U. S. Forest Service, Mentone, Calif. 
Lynn R. Biddison, Secretary-Treasurer 
Lytle Creek, Star Rt. Box 100, Fon- 
tana, Calif. 
Oliver Holmes, Membership Chairman 
U. 8. Forest Service, Mentone, Calif. 
Chapters: None 


Southwestern Section 
7-1-57 

Albert C. Hunt, Vice Chairman 
Y Southwest Lumber Mills, Flagstaff, 
Ariz. 

Chandler P. St. John, Secretary-Treasurer 
% U.S. Forest Service, Springerville, 
Ariz. 

Edgar H. Palpant, Membership Chair- 

man 
Rocky Mt. Forest Experiment Sta- 
tion, Building T-10, Univ. of New 
Mexico, Albuquerque, New Mex. 
Chapters: None 
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A major step forward 


in forest site 
preparation 


Efficiency of different methods and machines compared, 
in thorough on-the-job tests near Brunswick, Ga. 


Last year, in close co-operation with 
the Brunswick Pulp & Paper Co., 
Caterpillar Tractor Co. conducted a 
comprehensive three months’ study of 
different forest site preparation meth- 


Before: One of three areas selected for the project. In general, 
ground conditions ranged from sandy to marshy. In one area, pine 
and palmetto were predominant; in another, hammock land with 
mixed pine and hardwoods; and in the third, upland hardwood, 
mixed pine, palmetto and brush. Despite some rain, tractor footing 
in general was good. 





Raked and Windrowed: Typical area after raking and windrow- 
ing. Machines used: Caterpillar D9, D8 and D7 Tractors and 
No. 977 Traxcavator with rakes. The more dense areas were 
cleared by the D9, the less dense by the other machines. Cover 
consisted of live oak and mixed hardwood with an understory of 
palmetto, gallberry, myrtle and vines. 


ods near Brunswick, Ga. Some 700 
acres in three areas were cleared and 
planted in trees. Six rugged track-type 
Caterpillar Diesel machines, ranging 
in horsepower from 63 to 320 HP, 





were used. Attachments included Rome 
offset disc harrows, Fleco rakes, Hyster 
winches, an anchor-type chain and 
stumpers and cab guards, Each ma- 
chine and attachment worked the 
length of time needed to provide a 
“dollars and cents” yardstick of pro- 
duction results. Some operational pic- 
tures are shown here. The results have 
been compiled on the following sub- 
jects: Stump Treatment; Stump Clear- 
ing and Tree Cutting; Chaining; 
Raking and Windrowing; Harrowing. 
For information, contact your nearby 
Caterpillar Dealer who can provide 
further assistance on this subject. 


Caterpillar Tractor Co., Peoria, 
Illinois, U. S. A. 


Caterpillar, Cat and Traxcavator are Registered Trademarks 
of Caterpillar Tractor Co. 


Shearing and Stumping: A CAT D8 Tractor with a Rome K-G 
blade at work in dry sandy soil, cleared except for standing live 
oaks ranging in diameter from 18” to 81”. The remaining trees 
were hit by the stinger at a height of 3’ to 4’ above ground level, 
sliced and pushed over. Stumps were then sheared at ground level 
by the stinger and cutting edge in one or several passes. 


Harrowing: A D8 with heavy-duty offset harrow on the job after 
an area of upland hardwood, mixed pine and heavy brush had 
been chained, raked and stumps cut at ground level. The number of 
passes — one or two — on an operation like this is up to the indi- 
vidual forest owner. After preparation, areas were planted by a 
D4 and tree planter. 
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Forest history has been made in South 
Dakota. The first federal forest reserve in 
the United States, created under an act of 
Congress of March, 1891, was set aside in 
the Black Hills by President Cleveland in 
1897. The first sale of timber from a na- 
tional forest was made on the Black Hills 
Reserve, and it appears on the records of 
the U. S. Forest Service as Case I. Cutting 
operations in connection with that sale 
were the first to be made in this country 
under carefully planned and _ supervised 
conditions designed to assure future timber 
crops. These same cutting operations 
marked the beginning of cooperative efforts 
by industry and government to establish 
good forestry practices on the commercial 
forest lands of the country. 


South Dakota has a forest area of 2,169,- 
000 acres . . . about 4.4 per cent of the 
state’s total land. Much of this land is 
used not only for timber management, but 
also for hunting, fishing, hiking and other 
recreation. Nearly three million tourists 
visited the Black Hills in 1957. 

The native hardwood forests are well 
scattered throughout the state. Fringes of 
cottonwood or the smaller hardwoods are 
found along all streams: The valley of the 
Missouri River is especially noted for its 








a NATIONAL FORESTS 


South Dakola 


‘) 
large groves of hardwood trees. Hardwoods 
are also found growing in nearly all steep 
gulches and ravines, and most lakes are 
bordered by them. 

As early as 1873, the planting of trees 
was set by law as a condition of acquisi- 
tion of title to homestead land in the terri- 
tory that is now South Dakota. The im- 
petus given to tree planting by these early 
laws, coupled with a love of trees and the 
need for protection for farmsteads and 
crops from wind, has resulted in many 
acres of woodland on the once treeless 
plains. 

Windbreak and shelter belt plantations, 
established for most part by farmers and 
ranchers, are found chiefly east of the Mis- 
souri River. Last year, South Dakota lead 
all other states in acreage planted to wind- 
breaks and shelterbreaks on private land. 

The Department of Game, Fish and 
Parks owns a conifer nursery which is 
located at Watertown. Deciduous seedlings 
are provided chiefly by South Dakota’s 
commercial nurseries. The tree planting 
trend on private land is on the upsurge in 
South Dakota, with over four million trees 
going into the ground during the 1957 
season. 

Division OF ForeEstRY AND PARKS—contri- 





1117 Tree Farms 
on 26,000 Acres 


bution to this series does not necessarily 
constitute endorsement of SOUTHERN GLO 
products. 

SOUTHERN GLO is a natural for insect con- 
trol, growth studies, cutting and other mark- 
ing operations requiring speed, ease and low 
cost. Available in 7 highly visible colors, in 
paste for easy mixing to spray consistency, 
and in ready-mixed form, ready to use as it 
comes from the can. Newest development is 
the Southern Glo quart package designed 
to attach on the Nelson spray gun. 


SOUTHERN COATINGS AND CHEMICAL CO. Dept. 2, Sumter, South Carolina—New Orleans, La 
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Upper-Mississippi Valley Section 


7-1-57 
Earl J. Adams, Chairman 
4705 Tenth Ave., South Minneapolis, 
Minn. 


Emil Kukachka, Vice Chairman 
908 St. Paul Ave., St. Paul 5, Minn, 
Bernard Granum, Secretary-Treasurer 
c/o Minnesota Office of Iron Range 
Resources and Rehabilitation, Court 
House, Hibbing, Minn. 
John W. Hubbard, Membership Chairman 
Box 325, Big Falls, Minn. 
Chapters: 1. Iowa 
2. Lake Superior 
3. North Dakota 
4. Northwest Minnesota 
5. Southern Minnesota 


Washington Section 
7-1-57 
Chairman 
110 N. French St., Alexandria, Va. 
Everett H. Cloecker, Vice Chairman 
Forest Service, U. S. Dept. of Agri- 
culture, Washington 25, D. C. 
Charles H. Stoddard, Secretary-Treasurer 
% Resources for the Future, 1145 19th 
St., N.W., Washington 6, D. C. 
Henry F. Wershing, Membership Chair- 
man 
515 Bellview Drive, Falls Church, Va. 


Chapters: None 
Wisconsin-Michigan Section 
7-1-57 
John Macon, Chairman 
Consolidated Water Power 
Pulp Co., Rhinelander, Wis. 
Donald G. Zettle, Vice Chairman 
Dept. of Conservation, Marquette, Mich. 
Donald Prielipp, Secretary-Treasurer 


& Paper 


724 Hamilton Ave., Kingsford, Mich. 
Donald G. Zettle, Membership Chairman 


Dept. of Conservation, Marquette, Mich. 


Chapters: 1. Hiawatha 

. Lower Michigan 
Madison 

Milwaukee 
Northeastern Wisconsin 


guy 99 fo 


Society Committees 
and Representatives 


1958 


Joint Committee on Fire Control 
Equipment with American Society 
of Mechanical Engineers 


A. A. Brown, chairman; U. 8S. Forest 
Service, Washington 25, D. C. 

W. E. McCraw 

Gilbert I. Stewart 


Council Committee on Memorial Award 


P. A. Briegleb, chairman; Southern 
Forest Expt. Sta., 704 Lowich Bldg., 
2026 St. Charles Ave., New Orleans 
13, La. 

K. P. Davis 


M. K, Goddard 














Representative to the National 
Research Council Division of 
Biology and Agriculture 


Harold G. Wilm, College of Forestry, 
State University of New York, Syra- 
cuse 10, N. Y. 


Representatives to the Council of the 
American Association for the Advance- 
ment of Science (Section O), 
Agriculture 


Paul M. Dunn, St. Regis Paper Com- 
New 


pany, 150 East 42nd Street, 


¥ork 17, N. Y. 


Selected RONALD Books 
THE PHYSIOLOGY OF FOREST TREES 


Edited by Kenneth V. Thimann, 


with 33 Contributors. Ready March 
31. A new, authoritative contribu- 
tion to biological science resulting 
from the First International Sym- 
posium on Forest Tree Physiology. 


Presents research work in nine areas 
of investigation on the forest tree. 


Forest Soils—Their 
Properties and Relation 
to Silviculture 
S. A. Wilde. New guide interprets 
the relationships between good for- 
est management and soil properties. 
Correlates physics, chemistry, and 
biology of soils with features of for- 
est stands—composition, rate of 
growth, quality of products. Gives a 
working knowledge of soils needed 
for growing nursery stock, tree plant- 
ing, silvicultural cuttings, etc. 216 
ills., tables; 537 pp. $8.50 


Edited by David Haber, Stephen 
W. Bergen, 12 Contributors and 
52 discussion participants, observers. 
Just out! The problem of increas- 
ing conflicts of interest over water 
rights in the eastern U. S. New 
book analyzes the water laws of three 
eastern states and reviews the water 


Conservation Law 
and Administration 
William F. Schulz, Jr. A compre- 


hensive analysis of a state’s conser- 
vation laws and the administration 
of its renewable resources. A Model 
Conservation Administration Act 
provides a blueprint for legislative 
action in any state. A digest of Penn- 
sylvania’s laws plus pertinent fed- 
eral statutes are included as well as 
a commentary on their scope and 
adequacy. Sponsored by The Con- 
servation Foundation. 34 ills., tables; 
607 pp. $10.00 








THE LAW OF WATER ALLOCATION 
In the Eastern United States 


THE RONALD PRESS COMPANY 


15 East 26th Street, 
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W. G. MeGinnies, Central States Forest 
Experiment Station, Old Federal 
Building, Columbus 15, Ohio 


Representative to Forest History 
Foundation 

Kaufert, School of Forestry, 

Paul 1, 


Frank H. 
University of Minnesota, St. 
Minn. 


Representative to Natural Resources 
Council of America 


Henry Clepper 





the ascent of sap, 
photo- 
bio- 


Topics include 
aspects of translocation, 
synthesis, mineral 
chemistry of bark and wood, growth 
of roots and shoots, and photoperi- 
odic response. 267 ills., tables; 607 
pp. $12.00 


A World Geography 
of Forest Resources 


Stephen Haden-Guest, John K. 
Wright, and Eileen M. Teclaff, 
with 34 Contributors. A world-wide 
appraisal of forest resources. Con- 
siders forest’s relation to rainfall, 
typography, soils, etc., and discusses 
forest yields in the face of ever- 
changing demands. Edited for the 
American Geographical Society. 35 
maps, 219 ills., tables; 790 pp. $12.50 


nutrition, 


experience of western states. 
Discusses the constitutionality of 
recent legislative proposals; ex- 
amines legislative alternatives and 
the need for further research. Edited 
for The Conservation Foundation. 
666 pp. Paper cover. $7.50 


—-USE COUPON TO ORDER-- 
The Ronald Press Company 
15 East 26th St., New York 10 


law 


Please send me books checked below: 
() The Physiology of Forest ~~ 


Thimann 


$12.00 


C Forest Soils, Wilde _. 8.50 | 
(_) A World Geography of Forest — 1 
Resources, Haden-Guest, et al 12.50 
Haber and Bergen 7.50 

(1) Conservation Law and 
Administration, Schulz 10.00 


C) Bill me (0 Check herewith 
We pay postage if check accompanies order. 
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Representative to American Institute 
of Biological Sciences 


Henry Clepper 


Committee for the Advancement of 
Forestry Education 


Harold G. Wilm, chairman; College of 
Forestry, State University of New 
York, Syracuse 10, N. Y. 

George B. Hartman 

C. M. Kaufman 

W. F. MeCulloch 

Ernest Wohletz 


Committee for the Study of Education 

Henry J. Vaux, chairman; School of: 
Forestry, University of California, 
Berkeley 4, California 

Richard E. MeArdle 

sernard O. Orell 

Hardy L. Shirley 

Henry Clepper, Secretary 

George A. Garratt, ex officio 


Committee on Ethics 
Henry J. Malsberger, chairman; 900 
Peachtree Street, Atlanta 9, Ga. 
Julius Kahn 
A. D. Nutting 
Archie E. Patterson 
Howard A. Post 


Committee on History of Forestry 


E. N. Munns, chairman; 1639 Garnet 
Lane, Concord, Calif. 


E. H. Frothingham 
W. L. Hall 

Ralph S. Hosmer 
William D. Miller 
Roland Rotty 

R. K. Winters 


Committee on International Relations 


V. L. Harper, chairman; Forest Service, 
U. §. Department of Agriculture, 
Washington 25, D. C. 


Paul W. Bedard 

Col. H. B. Donaldson 
George L. Drake 
Paul M. Dunn 

I. T. Haig 

Jay H. Hardee 
Hardy L. Shirley 
Stephen H. Spurr 
Russell Stadelman 


Committee on Library of Congress 
Photograph Collection 


Helmuth Bay, chairman; Rand Me- 





TREE SEED DRYING AND 
PROCESSING EQUIPMENT 


SEED TUMBLER 


We Manufacture a Complete Line of 
e@ TREE SEED DRIERS e@ TUMBLERS | 
@ HAMMER MILLS @ CLEANERS | 
@ CONVEYORS e BLOWERS 


@ DEWINGERS 


today for full information. 

















SEED DRIER 


@ ELEVATORS 
e@ WEIGHING EQUIPMENT 


Our Engineering Services are available for single 
units or complete plant mechanization. Write 


~\ No.1 


quest. 











| SANDVIK 


BUSH AXE 


| WITH REPLACEABLE BLADE 
SAFER, FASTER, EASIER 


... than an Axe for brush 
and saplings! 
The thin, flat, keen-edged blade 
slices easily through young, re- 
silient stems. Balance and 
| weight for use with one hand. 
Protected blade cuts closer to 
ground. Circular and Forester’s 
Tool Catalog is yours on re- 


Write Dept. J. 


Sandvik STEEL INC. 


nie SAW & TOOL DIVISION 
: 1702 NEVINS ROAD, FAIR LAWN, N. J. 


JOURNAL OF ForEstRY 


Nally & Company, National Press 
Building, Washington 4, D. C. 


Committee on Tree Nomenclature 


W. A. Dayton, chairman; Forest Serv- 
ice, U. S. Department of Agriculture, 
Washington 25, D. C. 

Henry I. Baldwin 

Keith W. Dorman 

John W. Duffield 

Phillip J. Haddock 

Elbert L. Little 


Committee for 1958 Meeting 


Reed W. Bailey, general chairman; In- 
termountain Forest and Range Ex- 
periment Station, Ogden, Utah. 


Floyd Iverson, co-chairman; U. S. For- 
est Service, Ogden, Utah. 
Program 
Lewis M. Turner, chairman; College of 


Forest, Range and Wildlife Manage- 
ment, Utah State University, Logan, 


Utah. 


Arrangements 
Felix C. Koziol, chairman; U. S. Forest 


Service, Federal Building, Salt Lake 
City, Utah. 
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Collating Committee on Grade 
Standardization of Forest 
Planting Stock 


J. H. Stoeckeler, chairman; Lake States 
Forest Experiment Station, Rhinelan- 
der, Wis. 


Council Committee on Membership 


Henry J. Vaux, chairman; School of 
Forestry, University of California. 
Berkely 4, Calif. 

B. E. Allen 

W. D. Hagenstein 


Committee on Forestry 
Career Counselling 


T. D. Stevens, chairman; Department of 
Forestry, Michigan State College, 
East Lansing, Mich. 

Wilbur B. DeVall 

G. D. Marekworth 

Lewis M. Turner 

R. H. Westveld 


Committee on Civil Service 


R. J. Preston, chairman; School of For- 
estry, North Carolina State College, 
Raleigh, N. C. 

F, H, Raymond 

L. M. Turner 

Albert C. Worrell 

John A. Zivnuska 


Coming Events 


Wisconsin-Michigan Section 


The winter meeting will be held 
March 14-15 in Milwaukee, Wis. 
(place not yet announced). Theme: 
“Using Public Relations to Promote 
Forestry.” Total emphasis will be on 
forestry, not forestry organizations. 


New York Section 


The annual winter meeting of the 
New York Section will be held March 
27-28 in Brubacher Hall, State Teach- 
ers College, Albany, N. Y. The meet- 
ing theme will be: “Understanding the 
Forest Preserve.” 


Southern Forestry Conference 


Forest Farmers Association will 
sponsor the Southern Forestry Con- 
ference March 27-28 in the Virginia 
Hotel, Monroe, La. 


Columbia River Section 

The Columbia River Section will 
hold its spring meeting in Bend, Ore., 
April 18-19, with headquarters at the 
Pilot Butte Inn. Theme: “Intensifica- 


243 


tion in Natural Resource Management 
Practices.” 


Society of American Foresters 


The Hotel Utah, Salt Lake City, 
will be headquarters for the Society’s 
58th annual meeting scheduled for 
, September 28-October 1. 


BRR 
Necrology, 1957 


Honorary 
Pack, Randolph G., Darien, Conn. 


Member 


Adams, Bristow, Ithaca, N. Y. 
Agee, Fred B., Chih, Mexico 
Baudendistel, Martin E., Portland, Ore. 
Beard, Ben, Doyle, Calif. 

Beede, V. A., State College, Pa. 
Buck, C. J., Portland, Ore. 

Bull, Henry, New Orleans, La. 
Cleator, Fred W., Seattle, Wash. 
Cramer, Arthur, Missoula, Mont. 
Cummings, Lyle A., Portland, Ore. 
Ferguson, R. T., Phoenix, Ariz. 
Fuller, Robert L., Oswego, Ore. 
Godden, F. W., Ogden, Utah 











forester—tools as modern as the age we live in. Enjoy a new 


experience in forestry supply! Send today for your copy of Catalog No. 8 


You will always find what you need when you need it at 


FORESTRY SUPPLIERS, INC. 


P. O. Box 8305—Battlefield Station, Jackson 4, Miss. * Telephone 4-3565 


for the best tools this country as well 


as Europe and Asia have fashioned for ‘he 


You have to thumb through the 
168 pages of this new catalog 
to appreciate its appeal, its 
practical value to men of 
the woods. In the broad 

field of forestry supply and 
equipment it stands alone— 
there has never been any- 

thing like it. It is, in every 


respect, a show window 
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Eldon H. Myrick (1890-1957) 


Eldon H. Myrick of Missoula, Mont. was killed in an automobile accident 
in southern Idaho early in November 1957. He was 67. 

The retired Forest Service employee and his wife were enroute to their 
winter home in Phoenix, Ariz. at the time of the accident. 

Mr. Myrick studied forestry at the University of Idaho and was first em- 


ployed by the Forest Service in 1912. From 1920 until 1935 he was supervisor 
of several national forests, including Blackfeet, Lewis and Clark, St. Joe, and 


the Clearwater. In 1935 he became supervisor of the Lolo National Forest and 
remained in that position until his retirement in 1951. 
Mr. Myrick was born in Mapleton, Kan., November 6, 1890. 


King, Preston Earl, Elizabeth, La. 

Kummel, J. F., Portland, Ore. 

Meinecke, E. P., San Franciseo, Calif. 

Moore, William H. Jr., Glen St. Mary, 
Fla. 

Myrick, E. H., Missoula, Mont. 

Nord, A. G., Ogden, Utah 

Peck, Ray, Grand Junction, Colo. 

Pratt, Walter F., Canton, N. Y. 

Swan, O. T., Oshkosh, Wis. 

Tinker, Earl W., New York, N. Y. 

Wing, Gerald E., Waterville, Maine 

Wood, A. P., Ardmore, Pa. 

Yarnall, Ira T., Sunbury, Pa. 

Junior 


Bach, Helmut A. R., Dearborn, Mich. 





BETTER SURVIVAL, 
BETTER GROWTH 


WITH 


ROOTSPRED TREE PLANTERS 











ROOTSPRED "Lake States”. 
duces competition 15” each 
planted tree. 


Talking through our hat? Mis- 
souri Conservation Commission 
owns twenty-four ROOTSPRED 
Standards: Continental Can Co. 
uses twenty. ROOTSPREDS are 
way ahead with Christmas Tree 
Growers. 


Scalper re- 
side of 


For specifications, prices, photos, 
write: 


ROOTSPRED 


St. Petersburg, Pennsylvania 














Brinsfield, 
Ore. 
Edwards, William J., Monticello, N. Y. 


William R., 


Grants Pass, 


McCormack, Maynard H., Roseburg, 
Ore. 
McFarland, Floyd E., Bakersfield, 
Calif. 
Associate 
Jewitt, George Frederick, Spokane, 


Wash. 
Affiliate 


Beck, Charles A., Western Port, Md. 
Jordan, Carl M., Wells River, Vt. 


BRR 
Honorary Member Conveys 


Thanks 


Forstbotanisk Have, 
Charlottenlund, Denmark 
16th January 1958 


Dear Mr. Clepper: 


It was a very great pleasure indeed 


to receive your letter of 7th January. | 


I am quite overwhelmed to obtain this 


great honor from the 


American Foresters. 


Society of | 


To be elected an Honorary Member | 


of the Society of American Foresters 


is the greatest kindness you could show | 


me. Having the opportunity to read 
your JOURNAL OF Forestry regularly, 
I am sure, this will promote a closer 
contact. 

I should be glad if you would ex- 
press my cordial thanks and regards 
to the President and the Members of 
the Council of the Society of Ameri- 
can Foresters. 

With kind regards, 
Sincerely yours, 
S/s C. Syracn Larsen 





JOURNAL OF FORESTRY 


Ozark Section Holds 
Winter Meeting 


A record attendance of 170 reg- 
istered members and guests marked 
the winter meeting of the Ozark See- 
tion, held January 24 and 25 at 
Arkansas Polytechnic College, Russell- 
ville, Ark. J. B. Dahl, supervisor of 
the Ozark National Forest, was chair- 
man of arrangements. 

Speaking on the theme “Land Use 
in the Ozark Highlands,” the follow- 
ing persons presented papers: Robert 
Maple (geology), Howard Miller 
(wildlife), J. L. Smith (water), Frank 
Mayfield (recreation), and Clement 
Mesavage (research), all of the U.S. 
Forest Service. In papers 
were read by F. M. Meade (reforesta- 
tion) and A. M. Davis (forage) of the 
University of Arkansas. 


addition 


At the Seetion’s annual dinner Osal 
B. Capps presided as_ toastmaster, 
Talks were given by Mark Townsend 
of Townsend Lumber Company, Stutt- 
gard, Ark. and by 
executive secretary. 

Nelson Section 


presided at the business session which 


Henry Clepper, 


Rogers, 


chairman, 


coneluded the meeting. 





FORESTERS 
WANTED! 


GOOD PAY 








EXCELLENT FUTURE 
FOR YOUNG MEN 





SOME TRAVELING 





SOUTHERN BACKGROUND 
PREFERRED BUT NOT ESSENTIAL 





Must be between 22-35 years with ability 
to supervise 4-5 man crew. We pay you 
for 30-60 day training period. Send us 
your name and address for full details. 


OSMOSE WOOD PRESERVING CO. 


OF AMERICA, INC. 
972 ELLICOTT STREET BUFFALO, N. Y. 
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Gaylord K. Robertson (1919-1958) 


Gaylord K. Robertson, 38, assistant 
district forester with the Maryland De- 
partment of Forests and Parks at Mil- 
burn Landing, Pocomoke State Forest, 
died suddenly on January 3, 1958. He 
was born in Lytton, Iowa May 31, 
1919. 

Mr. Robertson obtained the B.S. de- 
gree in forestry from Iowa State Col- 
lege in June 1949. After graduation, 
he aecepted employment with the 
Maryland Department of Forests and 
Parks on the Eastern Shore of Mary- 
land. He was instrumental in getting 
pine reforestation underway on _ the 
lower eastern shore. 


RRR 
Membership Applications 
and Advancements 


Proposals for admission, advancement, 
and reinstatements received in the So- 
ciety office during the month of January 
are listed below. 

Action on the eligibility of those pro 
posed for membership as listed below 
will be taken by the Council as of April 
1958. 

Communications from voting members 
regarding the membership eligibility of 
these persons should be received in the 
Society office prior to that date. 

Allegheny Section 
Student Grade 
PENNSYLVANIA STATE UNIVERSITY 
Shain, L. 
West VIRGINIA UNIVERSITY 
Maxey, W. R. Wingfield, B. G. 
Yeager, J. N. 
Junior Grade 
Harmon, W. J., Asst. Dist. 
Dept. of Forests & Waters, 
Pa.; Univ. of Mich., B.S.F., 


Forester, 
Renovo, 
1951. 


Member Grade 


Eschner, A. R., Forester, USFS, 
ton, Pa. (Junior 1951). 

Lueas, C., Dist. Forester, Beckley, W. Va. 
(Junior 1951). 

Mansberger, B. E., Forester, 
Havertown, Pa. (Junior 1951). 

Shogren, P. W., Forester, USFS, Warren, 
Pa. (Junior 1951). 

Stambaugh, W. J., Asst. Prof. of Forest 
Pathology, Pa. State, State College, 
Pa. (Junior 1951). 

Villesvik, J. U., Forester, W. Va. Pulp 
& Paper Co., Coudersport, Pa. (Junior 
1951). 

Wessel, H., Consulting Forester, 
adelphia, Pa. (Junior 1951). 
Whitesell, C. D., Research Forester, Md. 
3oard of Natural Resources, Solomons, 

Md. (Junior 1951). 


Appalachian Section 


Junior Grade 


M., Area 
Co., South 


Kings 


USFS, 


Phil- 


Con- 


Va;: 


Crawford, M. 
tinental Can 


Forester, 
Hill, 


W. Va. Univ., B.S.F., 1950. 





Member Grade 

Crews, A. C., 
Paper Co., 
1951). 

Douglass, J. E., Forester, USFS, Union, 
S. C. (Junior 1951). 

Fournier, J. P., Consulting Forester, 
Chase City, Va. (Junior 1951). 

Hanee, J. T., Forest Fire Control Asst., 
8. C. Comm. of Forestry, West Colum- 
bia, S. ©. (Junior 1951). 

Haney, G. P., Forester, USFS, Charlot- 
tesville, Va. (Junior 1951). 
Harmon, J. B., Bedford, Va. 

1951). 

McCombs, R. N., Forester, S. C. 
of Forestry, Florence, S. C. 
1951). 

Nicholson, J. C., Dist. Supt., W. Va. 
Pulp & Paper Co., Camden, 8. C. (Jun- 
ior 1951). 

Ratliff, W. 


Bag & 
(Junior 


Forester, Union 
Hampton, S. C. 


(Junior 


Comm. 
(Junior 


S., Forester, Flack-Jones 


Lbr. Co., Summerville, S. C., (Junior 
1951). 

Reames, W. H., Forester, S. C. Comm. 
of Forestry, Newberry, S. C. (Junior 
1951). 

Stacy, W. R., Consulting Forester, 


Walterboro, S. C. (Junior 1951). 
Steigerwalt, M. A., Forester, Gair Wood- 
lands, Ridgeland, S. C. (Junior 1951). 


Thornton, D. L., Dist. Ranger, USFS, 
Newberry, S. C. (Junior 1951). 
Westbury, H. M., Dist. Forester, S. C. 


Comm. of Forestry, Kingstree, S. C. 
(Junior 1951). 


Affiliate Grade 


H., 2nd Lt., U. S. Army, Fort 
Va. 


King, J. 
Belvoir, 
Central Rocky Mountain Section 

Student Grade 
COLORADO STATE UNIVERSITY 
Cazier, J. R. Solether, R. B. 
Hutehins, G. N. 


Central States Section 
Student Grade 
PURDUE UNIVERSITY 
Maddock, T. L. 

Junior Grade 
Students Eligible for Automatic 
Advancement 
PURDUE UNIVERSITY 
Harvey, J. F. Hupp, J. S. 
Hebert, O. G. Lee, R. P. 
Member Grade 


Brown, R. C., Forester, D. B. 
Co., MeArthur, Ohio (Junior 1951). 

Ceeh, G. O., Dist. Forester, Ill. Div. of 
Forestry, Havana, Ill. (Junior 1951). 

Fritz, D. H., Supt. of Parks, Highland, 
Ill. (Junior 1951). 

Funk, D., 
Columbus, Ohio 

Hayford, C. G., Experimental Work of 
Saw Mill on a Barge, Mt. Vernon, 
Ind. (Junior 1951). 

Marti, D. W., Sales Rep., Edward Hines 
Lbr. Co., Aurora, Ill. (Junior 1951). 

MeMillan, F. W., Forest Mgr., Cascade 
Industries Ine., Beardstown, Ill. (Jun- 
ior 1951). 

Newell, F. P., Farm Forester, Ohio Dept. 


Frampton 


Research Forester, USFS, 


(Junior 1951). 


/ 
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iFOR FIRE FIGHTING ; 
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: FORESTERS : 
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i H 
8! Hale’s centrifugal portable pumping 18 
4 units are compact, rugged and quick- : 
a starting ... real “workhorses” for 4 
. fighting forest, field and brush fires. 8 


"The FZZ pumps 60 GPM at 90°™ 
lbs.—FZ pumps 300 GPM at 10 Ibs. 
~-HPZF pumps 15 GPM at 200 PSI 

the range of volumes and _ pres- 
sures you need for a wide variety of 
fires. 


Other Hale fire fighting units such 
as the CFUS, WF and Rotary H & 
2HB Boosters (listed below), and 
other Hale power take-off boosters, 
have been used by forestry depart- 
ments to meet their specific fire fight- 
ing requirements. 





OTHER HALE UNITS 


CFUS 600 U.S. GPM at 120 lbs. 
WF 150 U.S. GPM at 100 lbs. 
H 100 U.S. GPM at 120 Ibs. 
200 U.S. GPM at 120 Ibs. 











Another addition 


to our line, the 


HALE “TORRENT” 


Self-priming, portable pumping 
unit with 1000 auxiliary uses! 
The  gasoline-driven “Torrent” is 


ideal for “wetting down” and fill- 
ing tanks. It features an open im. 


peller which helps prevent “clog- 
ging” when pumping muddy or 


sandy water and requires little or 
no maintenance. 


The unit is lightweight (only 54 
lbs.), easy to carry, set-up and use 
It is powered with a 2% HP 4 cycle 
engine with a built-in exhaust valve 
rotator and will pump 7,000 gallons 
per hour! 


Ask for a Demonstration; no obligation. 


Se 8 2 2 2 2 2 ee ee et oe oe oe oe ee - 


Send this coupon 
for our latest circulars 


Please send your latest circulars on the 
Hale Workhorses and the NEW “Torrent.” 
Dept. JF 


Name 


Address _. 


HAL FIRE PUMP CO. 


Conshohocken, Pa. 
seee ese eee ewe hee eee eee 
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PLANTING 
TREES; 


Use a “FORESTER” or 
“CONSERVATOR” Planter 


- Stam Complete 
my “ve, information 
= %, on request 


SAIQ: UTILITY TOOL 
‘S  & BODY CO. 


Clintonville, Wis. 


7, 
‘2 


© & 
nr Sine 















SILVA COMPASS 


Simpler — More Accurate 


Recommended by foresters for cruis- 
ing. Easier to use, faster, positive. 
Direct course readings. Write for 
free literature and instructions. <& 


SILVA, INC., Dept. J, LaPorte, ind. ry 
BAKED ENAMEL 


METAL FORESTRY SIGNS 


for WOODLAND BOUNDARY MARKERS—NO 
TRESPASSING & FIRE WARNING SIGNS— 
LOCATION MARKERS—CRUISER TAGS—ete., 
any size to your specifications. WRITE FOR 
QUOTATIONS ON ALL YOUR SIGN NEEDS. 
state size and quantity. 
A. L. LIND COMPANY 
5036 THOMAS AVENUE SOUTH 

~———=—= MINNEAPOLIS 10. MINNESOTA =—= 







RANGER 
MODEL 














FOREST SEEDS 


of CALIFORNIA 
Since 1952 


R. S. ADAMS A. P. BAAL 
P.O. BOX 561 
DAVIS CALIFORNIA 














CUT COSTS 90i 
PREVENT ACCIDENTS 


© WASH WINDOWS 
FOUR STORIES HIGH 


REMOVE LIGHT GLOBES 60 ft. up 
@PRUNE TREES & PICK FRUIT 


























Send for Free Catalog 
DEPT. J . 300 S. Los Angeles St. L.A. 13. MA 6-9397 
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of Natural Resources, Logan, Ohio 
(Junior 1951). 

Paull, J. T., Wood Procurement, Mead 
Corp., Chillicothe, Ohio (Junior 1951). 

Wilson, O. E., Sales Rep., International 
Paper Co., Hammond, Ind. (Junior 


1951). 
Columbia River Section 


Student Grade 
OREGON STATE COLLEGE 


Burwell, B. B. Malone, J. E. 
Clark, H. L. Murray, M. D. 
Gilles, G. C. Pettey, R. A. 


Junior Grade 


Wittmeyer, J. G., Forester, Bur. of Land 
Megmt., Coos Bay, Ore. (Reinstate- 
ment). 

Member Grade 


Black, E. D., Forester, Bur. of Land 
Megmt., Roseburg, Ore. (Junior 1951). 

Cloecksin, D. B., Forester, Crown, Zeller- 
bach Corp., Molalla, Ore. (Junior 
1951). 

Collins, D. H., Forester, Bur. of Land 
Memt., Salem, Ore. (Junior 1951). 
Feeney, C. R. T., Forester, Bur. of Land 
Megmt., Salem, Ore. (Junior 1951). 
Herstine, R. B., Forester, Bur. of Land 
Megmt., Salem, Ore. (Junior 1951). 
Johnson, W. R., Forester, Bur. of Land 

Megmt., Portland, Ore. (Junior 1951). 
Larson, A. G., Forester, Bur. of Land 
Mgmt., Salem, Ore. (Junior 1951). 
Palmer, R. L., Forester, Ore. State Tax 
Comm., Salem, Ore. (Junior 1951). 
Patton, D. L., Forester, Bur. of Land 
Megmt., Medford, Ore. (Junior 1951). 
Schaefer, R. E., Forester, Ore. Pulp & 
Paper Co., Salem, Ore. (Junior 1951). 
Stoebig, R. W., Resident Forester, Ore. 
Pulp & Paper Co., Gleneden Beach, 

Ore. (Junior 1951). 

Stryker, R. K., Chief Forester, Ore. Pulp 
& Paper Co., Vancouver, Wash. (Jun- 
ior 1951). 


| Sweningson, R. T., Forester, Bur. of Land 


Mgmt., Burns, Ore. (Junior 1951). 
Valentine, R. R., Forester, State of Ore., 
Salem, Ore. (Junior 1951). 
Gulf States Section 
Student Grade 
LOUISIANA POLYTECHNIC INSTITUTE 
MeKinnon, K. R. 


Junior Grade 


Students Eligible for Automatic 
Advancement 
LOUISIANA STATE UNIVERSITY 
Barnett, J. P. Touliatos, P. D. 
Member Grade 


Briscoe, C. B., Asst. Prof., School 
Forestry, LSU, Baton Rouge, 
(Junior 50R53). 


Affiliate Grade 


Davis, 8S. W., Woods Supt., Dixie Pine 
Products, Ine., Hattiesburg, Miss. 
MelIntyre, J. L., Asst. Forester, Texas 

Forest Service, Woodville, Texas. 


of 
La. 


Inland Empire Section 
Student Grade 
UNIVERSITY OF IDAHO 
Barclay, W. A. Stairs, W. D. 





JOURNAL OF FORESTRY 


Finn, R. A. Stroup, S. W. 
Kokko, G. K. Volland, L. A. 
Westhaver, B. L. T. 


Intermountain Section 
Member Grade 


Dahlgreen, A. K., Forest Ranger, USFS, 
McCall, Idaho (Junior 1951). 
Estep, E. M., Asst. Forest Ranger, 


USFS, Idaho City, Idaho (Junior 
1951). 
Furniss, M. M., Entomologist, USFS, 


Boise, Idaho (Junior 1951). 


Kentucky-Tennessee Section 
Member Grade 


Baird, C. O., Instructor in 
Univ. of the South, Sewanee, 
(Junior 1951). 

Bartley, W. G., Industry Forester, Kings- 
ton, Tenn. (Junior 1951). 

Brown, W. L., Industry Forester, Cal- 
honn, Tenn. (Junior 1951). 

Crowell, S. F., Wartrace, Tenn. (Junior 
1951). 

Emond, R. J., Red Bank, Tenn. (Junior 
1951). 

Fox, J. A., Forester, Tenn. Div. of For- 
estry, Lexington, Tenn. (Junior 1951), 

Hawkins, W. Z., Forester, Nickey Bros. 
Ine., Memphis, Tenn. (Junior 1951). 

Hicks, N. M., Forester, E. L. Bruce Co., 
Memphis, Tenn. (Junior 1951). 

Int-Hout, P. B., USFS, Tellico Plains, 
Tenn. (Junior 1951). 

Smith, H. W., Instructor, Forestry 
School, Univ. of the South, Sewanee, 
Tenn. (Junior 1951). 


Forestry, 
Tenn. 


New England Section 
Student Grade 
UNIVERSITY OF MAINE 
Hall, L. RB. 
Junior Grade 


Woodsum, K. Y., Farm Forester, Maine 
Forest Services, So. Portland, Maine; 
Univ. of Maine, B.S.F., 1955. 


Student Eligible for Automatic 
Advancement 


UNIVERSITY OF MASSACHUSETTS 
Duekworth, R. 
Member Grade 


Barlow, K. J., Owner Mgr., Ashland Lbr. 
Co., Plymouth, N. H. (Junior 1951). 
Bates, J. D., Chief Scaler, Brown Co., 

Berlin, N. H. (Junior 1951). 

Burt, R. H., Forester, Allen Rogers 
Corp., Laconia, N. H. (Junior 1951). 

Carpenter, E. M., Dist. Forester, Mass. 
Forest Service, Rehoboth, Mass. (Jun- 
ior 1951). 

Dixon, A. C., Research Forester, Canadian 
Federal Forestry Branch, Campbellton, 
N. B., Canada, (Junior 1951). 

Eisenmenger, R. W., Forest Econemist, 
Federal Reserve Bank, Boston, Mass. 
(Junior 1951). 

Farrington, R. A., Asst. State Forester, 
Dept. of Forests & Parks, Montpelier, 
Vt. (Reinstatement). 

Gabriel, W. J., Research Forester, USFS, 
Milton, Vt. (Junior 1951). 

Goodrich, R. S., Dist. Forest Ranger, 
USFS, Gorham, N. H. (Junior 1951). 
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Gullion, B. S., Service Forester, Mass. 
Dept. of Natural Resources, Pittsfield, 
Mass. (Junior 1951). 

Hannon, L. P., Service Forester, Mass. 
Dept. of Natural Resources, Ipswich, 
Mass. (Junior 1951). 

Sleight, C. K., Forester, Eastern Corp., 
Milltown, Maine. (Junior 1951). 

Sutherland, K. I., Forester, USFS, Ply- 
mouth, N. H., (Junior 1951). 


Associate Grade 


Pearson, F. E., V. P. & Mgr., Eastern 
Pulpwood Co., Calais, Maine. 


New York Section 


Student Grade 
Srate UNIVERSITY OF NEW YORK 
Opdycke, J. B. 


Northern Rocky Mountain Section 
Student Grade 
MonTANA STATE UNIVERSITY 
Taylor, A. R. 
Junior Grade 


Feilzer, R. A., Forester, USFS, Rexford, 
Mont.; Univ. of Minn., B.S.F., 1953. 


Students Eligible for Automatic 
Advancement 

MontTaANA STATE UNIVERSITY 

Bond, D. S. Slajer, C. E. 


Member Grade 


Burnell, F. F., Asst. Ranger, USFS, 
Kalispell, Mont. (Junior 1951). 

Dawson, A. L., Forester, Anaconda Co., 
Missoula, Mont. (Junior 1951). 

Dewey, J. E., Asst. Ranger, USFS, 
Coram, Mont. (Junior 1951). 

Dratz, W. D., Forester, Missoula White 
Pine Sash Co., Missoula, Mont. (Jun- 
ior 1951). 

Emerson, J. L., Dist. Ranger, USFS, St. 
Regis, Mont. (Junior 1951). 

Hakenson, ©. G., Proj. Forester, Dia- 
mond Match Co., Superior, Mont. (Jun- 
ior 1951). 

Hanson, R., Forester, Blackfoot Protec- 
tive Assoe. (Junior 1951). 

Olson, A. H., Dist. Ranger, 
Kalispell, Mont. (Junior 1951). 

Straton, H. W., Staff Supv.’s Office. 
Hamilton, Mont. (Junior 1951). 

Sullivan, M. J., Forester, Intermountain 
Lbr. Co., Missoula, Mont. (Junior 
1951). 

Van Gieson, B. R., Dist. Ranger, USFS, 
Condon, Mont. (Junior 1951). 


USFS, 


Ozark Section 


Member Grade 


Fox, G., Eng., Ark. Assessment Coordina- 
tion Dept., Little Rock, Ark. (Junior 
1951). 

Hester, J. E., Asst. Wood Procurement 
Supt., Pine Bluff, Ark. (Junior 1951). 

Miller, M. M., Unit Forester, Interna- 
tional Paper Co., Idabel, Okla. (Jun- 
ior 1951). 

Padgett, J. R., Dist. Ranger, 
Paris, Ark. (Junior 1951). 
Purcell, W. W., Dist. Supv., International 
Paper Co., Pine Bluff, Ark. (Junior 

1951). 


USFS, 


Affiliate Grade 


Geiger, G. H., USAF, Fort Sill, Okla. 
Kleinhofs, J., 


Asst. Dist. Forester, 





Crossett Lbr. Co., Crossett, Ark. 


Puget Sound Section 
Student Grade 
UNIVERSITY OF WASHINGTON 
Anderson, W. L. Carlson, R. A. 


Junior Grade 


Peterson, R. R., Inventory Forester Asst., 
Weyerhaeuser Tbr. Co., Tacoma, 
Wash.; Iowa State, B.S.F., 1954. 

McCarty, H. J., Forester, Bur. of Indian 
Affairs, Toppenish, Wash.; Utah State, 
B.S.F., 1949. 

Wonn, R. W., Eng., Structural Design, 
Ameriean Fabricators, Bellingham, 
Wash.; Univ. of Wash., B.S. (Forest 
Prod.), 1937. 


Member Grade 


3ennett, S. M., Forest Eng., USFS, 
Okanogan, Wash. (Junior 1951). 

Bevan, J. S., Forester, Poles & Piling 
Co., Edmond, Wash. (Junior 1951). 

Curry, W. L., Farm Forester, Wash. Div. 
Natural Resources, Sumner, Wash. 
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Pi gee your Seedlings the— 
Practical — Economical Way — 
THE MECHANICAL WAY 


Write for latest folders and prices. 
MECHANICAL TRANSPLANTER 
COMPANY 
S. Central at U. S. 31 


Holland Michigan 








REGULATION 
FIELD CLOTHES 


for 
U. S. FOREST SERVICE PERSONNEL 


Complete Price List on Request 


THE FECHHEIMER BROS. CO. 


UNIFORMS FOR OVER 75 YEARS 
CINCINNATI 2, OHIO 








(Junior 1951). 
Dickinson, F. E., USFS, Port Angeles, | 
Wash. (Junior 1951). 
Misa, Frank, Forester, Crown Zellerbach | 


Corp., Port Angeles, Wash. (Junior 
1951). 

Morgan, D. W., Forester, West Tacoma 
Newsprint, Tacoma, Wash. (Junior 


1951). 
Oldroyd, R. W., Forester, West Tacoma 


Newsprint, Tacoma, Wash. (Junior 
1951). 
Rave, R. A., Forester, Co. Assessor, 


Tacoma, Wash. (Junior 1951). 
Rising, R. P., Salesman, Elliott Bay Mill 
Co., Seattle, Wash. (Junior 1951). 
Schwab, C. A., Forester, Wash. Div. of 
Natural Resources, Olympia, Wash. 
(Junior 1951). 

Tanner, R. S., Forester, Simpson Logging 
Co., Shelton, Wash. (Junior 1951) 
Warman, D. A., Dist. Ranger, USFS, 
Hoodsport, Wash. (Junior 1951). 
Warner, L. H., Dist. Ranger, USFS, 
North Bend, Wash. (Junior 1951). 
Zepeda, H. A., Mgmt. Forester, Wash. 
Div. of Natural Resources, Omak, 
Wash. (Junior 1951). } 
Zitkovitch, S. J., Tbr. Mgmt., USFS, 
Leavenworth, Wash. (Junior 1951). 


Affiliate Grade 


Hass, B. J., Land Supv., Weyerhaeuser 
Tbr. Co., Eatonville, Wash. 

Lenz, L. L., Forester, USFS, Naches, 
Wash. 

Robinson, T. B., Forester, USFS, 
Ketchikan, Alaska. | 





Southeastern Section 


Junior Grade 
Student Eligible for Automatic 
Advancement 
UNIVERSITY OF GEORGIA 
Freeman, H. D. 
Member Grade 
Anderson, C. W., Dist. Supv., Opelika, | 
Ala. (Junior 1951). 
Arnold, B. L., Forester, Mobile, Ala. 
(Junior 1951). 
Bailey, H. B., Cons. Forester, Tifton, Ga. 
(Junior 1951). 





FOR SALE 
Slash, Loblolly, Longleaf 


Shortleaf Pine Seed 


In Wholesale Quantities 


Treated with Rodent and 
Bird Repellent For Direct Seeding 


For over ten years 
a dependable source 


for 


Southern 
Pine 
Seed 


SOUTHERN SEED 
COMPANY, INC. 


Baldwin, Georgia 








COMPLETE INVENTORY 
CRUISING SCALE 












S59 FEET FROM BASE LAM GG INCH SPACE A 163 FOOT LOG 
@6neses NO. TREES PER CORD PELLED PULPwood o> «+ 
ROSS BOARD FEET Wm 19 FOOT LOGS...ImT NA tap od 


Biltmore Scale 
Rigid When Open 

Flexible 6-foot Steel Tape $3.00 EACH 

Handy Chrome-plated Case 134” Dia. 


Hypsometer 


CARL W. GETZ, President 


KURFEW, INC. 
Lansdale, Pa. 
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Brendemuehl, R. H., Research Forester, 
Marianna, Fla. (Junior 1951). 

Brightwell, C. N., Ext. Forester, Tifton, 
Ga. (Junior 1951). 

Carlson, B. D., Eng. & Protection Supt., 
Coosa River Newsprint Co., Sylacauga, 
Ala., (Junior 1951). 

Crouch, J. E., Asst. Area Forester, Coosa 
River Newsprint Co., Centreville, Ala. 
(Junior 1951). 

Culpepper, T. R., Eight Mile, Ala. (Jun- 
ior 1951). 


Deason, J. W., Forester, Plantersville, 
Ala. (Junior 1951). 
Dunn, R. W., Forester, Ga. Kraft Co., 


Macon, Ga. (Junior 1951). 
Eadie, F. H., Dist. Forester, 
ville, Ga. (Junior 1951). 
Fickett, S. B., Game Tech., 
Fla. (Junior 1951). 

Hargraves, J. F., Forester, St. 
Ga. (Junior 1951). 

Harper, W. C., Dist. Forester, Ga.. For- 
estry Comm., Statesboro, Ga. (Junior 
1951). 

Harris, G. M., Consulting Forester, Tal 
lahassee, Fla. (Junior 1951). 

Haynes, J. A. Q., Res. Forester, Butler, 
Ala. (Junior 1951). 

Henson, J. A., Dist. 

Comm., Newnan, 


Milledge 
Brooksville,: 


Marys, 


Forester, Ga. For 

estry Ga. (Junior 
1951). 

Jefferies, R. H., Forester, Milledgeville, 
Ga. (Junior 1951). 

Jones, D. E., Forester, Locke-Laird Tbr. 
Co., Cottondale, Ga. (Junior 1951). 
Kennedy, T. B., Dist. Supv., Interna 
tional Paper Co., Thomasville, Ga. 

(Junior 1951). 


Luke, K. E., Forester, Mobile, Ala. 
(Junior 1951). 

Manning, R. W., Asst. Dist. Forester, 
Newnan, Ga. (Junior 1951). 

MeLead, C. J., Forest Teeh., Interna- 
tional Paper Co., Bainbridge, Ga. 
(Junior 1951). 

Pearce, N. D., Forester, Opelika, Ala. 


(Junior 1951). 
Riley, O. L., Consulting Forester, Pine 
Mt. Valley, Ga. (Junior 1951). 
Stokes, J. M., Asst. Dist. Forester, Ga. 
Forestry Comm., Waycross, Ga. (Jun 
ior 1951). 

Tucker, J. J.. Wood Procurement Supt., 
Panama City, Fla. (Junior 1951). 
Turpin, D. H., Forester, Brewton, Ala. 

(Junior 1951). 
Uhler, J. R., Mgr. Woodlands Div., Mill 
edgeville, Ga. (Junior 1951). 
Weybreecht, P., Forest Eng., Jacksonville, 
Fla. (Junior 1951). 
Willett, D. V., Forester, 
Paper Co., Tuscaloosa, 
1951). 


Gulf States 
Ala. (Junior 


Affiliate Grade 
Martin, D. N., Asst. Forester, U. S. Pipe 
& Foundry Co., Vanee, Ala. 


Southern California Section 
Member Grade 
srewer, T. M., Long Beach, Calif. (Jun 
ior 1951). 
Ebnet, J. M.,, 
(Junior 1951). 
Merriam, R. A., Tech., 
Calif. (Junior 1951). 
Normen, R. H., Glendale, Calif. (Junior 
1951). 


Redondo Calif. 


Beach, 


USFS, Glendora, 





This is the axe that 





ee 


"Experience" Built! 


he KNOT KLIPPER 


Ser eer ee ee 








ee 


a Warranted axe for 


over a century. 


When the MANN factory first began making the axes 
that blazed many of America’s pioneering trails, this 
KNOT KLIPPER was its finest grade. A century of 


experience has toughened the steel, brought about 
new methods of providing a keener, more durable 
edge, developed harder and more resilient handles, 


Western 
or Pennsylvania Pattern 


and recent technology has made possible a precision- 
balanced handle insertion that prevents “eye” break- 


ing. 


Actually, MANN axes are made today—in 1957—by 


sons of sons of the first plant... 
generation. 


This is a heritage of quality we believe to be un- 
equalled in any other axe made today. 
KNOT KLIPPER is the finest product they produce. 
Ask your jobber or wholesaler; sold only through 


authorized dealers. 


The KNOT KLIPPER is available in all patterns 


outlined. 


MANN EDGE TOOL CO. 


down to the fifth 


Swamping Pattern 


oliieed 


Falling D.B. Pattern 


“Crown” 


or “Michigan” Pattern 


And the 


LEWISTOWN 5, PENNSYLVANIA 


Makers of the “Paul Bunyan” line of axes 


JOURNAL OF FORESTRY 


Rehbein, D., Alhambra, Calif. (Junior 


1951). 

Upper-Mississippi Valley Section 
Student Grade 

MINNESOTA 

Koller, N. F. 


UNIVERSITY OF 
Bodine, R. O. 
Groothousen, C. P. Nelson, C. G. 
Hoelzel, F. W. Roettgering, B. H. 

Skinner, R. W. 


Junior Grade 
Riee, R. L., Student, Univ. of Minn. 
B.S.F., 1957. 


Student Eligible for Automatic 
Advancement 


UNIVERSITY OF MINNESOTA 
Kuyova, J. G. 
Member Grade 
Burton, J. D., Associate in Forestry, 
Iowa State, Ames, Iowa (Junior 1951). 
Dickinson, S. K., Forester, Pickand- 
Mather & Co., Aurora, Minn. (Junior 
1951). 

Johnson, L. A., Asst. Ranger, 
Ely, Minn. (Junior 1951). 
Lundgren, A. L., Forester, USFS, Grand 

Rapids, Minn, (Junior 1951). 


USFS, 


Meyer, M. P., Assoc. Prof., School of 
Forestry, Univ. of Minn., St. Paul, 
Minn, (Junior 1951). 

Nelson, R. C., St. Paul Park, Minn. 


(Junior 1951). 

Rowe, R. W., Forestry Asst... Co. Land 
Comm., Brainerd, Minn. (Junior 1951). 

Rozeboom, W. B., Sales Rep., Osmose 
Wood Preserving Co., Brainerd, Minn, 
(Junior 1951). 

Seed, G. K., Forester, Dryden Paper Co., 
Dryden, Canada. (Junior 1951). 

Sliney, W. J., Asst. Co. Agent, Bemidji, 
Minn. (Junior 1951). 

Spangler, J. E., Reg. Forester, Minn. 
Forest Service, Brainerd, Minn, (Jun- 
ior 1951). 

Tucker, J. C., Forester, Kimberly-Clark, 
Duluth, Minn. (Junior 1951). 

Wisconsin-Michigan Section 
Student Grade 
MICHIGAN STATE UNIVERSITY 
Wheatley, G. N. 


Junior Grade 
Brink, L. K., Forester, American Box 
Board Co., Stronach, Mich. (Affiliate 


1955). 

Hauge, C. T., Forester, Wis. Cons. Dept., 
Tomahawk, Wis.; Mich. College of 
Mining & Tech., B.S.F., 1957. 


Students Eligible for Automatic 
Advancement 


MICHIGAN STATE UNIVERSITY 


Chorman, D. H. Kauma, T. 


Harrington, D. C. Morehouse, P. H. 
Warth, H. O. 


Member Grade 


Borgerson, H. V., Dist. Forester, Mich. 
Dept. Cons., Roscommon, Mich. (Jun- 
ior 1951). 

Noblet, J. C., 
Heela Ine., 
1951). 

Pepper, A. A., Dist. Forester, Wis. Cons. 
Dept., Park Falls, Wis. (Junior 1951). 


Land Mgr., Calumet & 
Goodman, Wis. (Junior 
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Two-man, ID-9 Skid-Grapple “show” 
...succeeds in scattered stands! 


Large tracts of big timber were scarce—small tracts 
of smaller timber were more plentiful. So, G. K. Brewer 
and Son, Fall Creek, Oregon, abandoned their larger 
operation—converted to a two-man, one-machine 
“show!” 

“We are making more money with our two-man op- 
eration and International Drott TD-9 Skid-Grapple 
than we did with a larger crew and more equipment; 
report the Brewers. 

“Our TD-9 Skid-Grapple can load trucks anywhere. 
While the truck is off to the sawmill the Skid-Grapple 
becomes a skid tractor that brings out tree-length logs, 
to be bucked at the landing. 


The G. L. Brewer and Son International Drott TD-9 Skid-Grapple 
skidding tree-length logs in a stand of small timber. 






The TD-9 Skid-Grapple loading a log on the Brewer truck. They’ve 
proved their Skid-Grapple can load a 1,000-bf log with ease! 


“The two of us do everything—falling, skidding, 
bucking, loading, and hauling. We average 10,000 bf 
daily in small timber tracts. 

“We’re doing fine, thanks to the multi-purpose 
International Drott Skid-Grapple.” 


Prove to yourself the man-saving capacity and 
versatility of an International Drott Skid-Grapple. 
Compare exclusive top grab-arm action for positive 
load-control and operating ease. Measure International 
crawler bonus power advantages for all-weather, all- 
terrain loading and skidding. See how exclusive 
Hydro-Spring swallows shock, protects performance. 
Ask your International Drott Distributor for a Skid- 
Grapple demonstration. 


International Harvester Company, Chicago 1, Illinois 
Drott Manufacturing Corp., Milwaukee 15, Wisconsin 


iif INTERNATIONAL. 


imteamatiomar 
maavester 
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Private & Industrial 





Southern Pulpwood Conservation 


Association Meets 


More than 500 members and guests, 
of them foresters, attended the 
annual meeting of the Southern Pulp- 


held. 


most 


wood Conservation Association, 
in Atlanta, Ga., January 14-16. 

At the session of conservation for- 
esters papers were presented by J. H. 


Johnson of Chesapeake Corporation of 


Virginia; C. R. Mordeeai, Jr. of Un- 
Bag-Camp Paper Corporation; 
and Jeet Rowell and George Faure, 
both of International Paper Company. 

During the general sessions reports 
and addresses were made by President 
R. C. Barienbrock of Mead Corpora- 
tion; Henry J. Malsberger, manager 
of the Frank Heyward, 
Jr. of Gaylord Container Corporation; 
D. A. Craig of the U. S. Forest Serv- 


(i ( ( (44 
Wry 
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Nel-Spot 
PAINT 
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Save 75% 


on Paint / 
A 


Choice of 
9 Colors 


Mark continuously, tap-tap-tap, 100 logs 
@ minute or just an occasional log as 
required. End the waste motion of 
dip-drip-and-splash from open buckets. 
Light tap of porous spotter makes bright, 
durable paint mark. Cuts time 75% — 
saves 75% on paint. 


TRY IT— WRITE... 
THE NELSON COMPANY 


IRON MOUNTAIN 13, MICH 








JOURNAL OF ForEstTRY 


Forestry News 





ice; and R. Vance Miles, Jr. of Gulf 
States Paper Corporation. 

Jonathan Daniels, editor of the 
Raleigh, N. C. News and Observer 
diseussed the economic importance of 
the industry in the South. At the as- 
sociation’s banquet on January 15, W. 
M. Bailey of International Paper Com- 
pany presided as toastmaster. 

President Barienbrock was succeeded 
in office by L. A. Whittle of Brunswick 
Pulp and Paper Company. 


Scott Paper Foresters Promoted 


Seott Paper Company has announced 
the appointment of Karl A. Swenning 
as director of timberlands, and James 
G. Rowbury as staff forester. 

Swenning has been active in forest 
management since his graduation from 
the College of Forestry at Syracuse 
University in 1920. He beeame asso- 
ciated with Scott through its Hollings- 
worth & Whitney Division, which he 
1943. Formerly general 
woods manager for Scott’s woods op- 
erations in Maine and the South, he 
will now direct staff activities related 


joined in 


to the company’s entire woods manage- 
ment function. 


Rowbury, who will serve as Swen- 


Peis 


Kart A, SWENNING 





ning’s assistant, is a forestry graduate 
of the University of California and 
the University of Michigan. With 
Scott since 1948, he has most recently 
been chief forester of the company’s 
West Coast division. 


Stuart Moir Resigns 
From Western Forestry 


Stuart Moir, forest counsel for the 
Western Forestry and Conservation 
Association since April 1948, sub- 
mitted his resignation at the annual 
session of that organization held re- 
cently in Seattle, Wash. Carl V. Her- 
the 
ciation, has been appointed acting head 
until a new forester is appointed. 

Moir has had a very active career in 
forestry for the past 35 years. Fol- 
lowing one and a half years in Sean- 
dinavian countries studying forest 
management and operations, he joined 
Laurentide Paper Co., Ltd., at Grand 
Mere, Quebec, where he developed 


sey, secretary-manager of asso- 


plans for a pulp operation. 





TM MODEL 


Lowther Heavy duty tree planters 
insure deep penetration and 


straight root systems. 


Our Sod Scalpers aid survival 
and growth. 

Six distinctly different models 
available to cover all soil and 
terrain conditions. 


For details write 


HARRY A. LOWTHER COMPANY 


BOX 1412, JOLIET, 


ILLINOIS 
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Among the first to become inter- 
ested in the use of aireraft in forest 
fire detection and surveying he helped 
pioneer the work, later spending sev- 
eral years in commercial aerial surveys 
and engineering in Canada, the United 
States, Mexico, and Central America. 

Timber management and logging 
called him back to the West when he 
became district forest engineer in Cali- 
fornia for the Western Pine Associa- 
tion. Following that he became asso- 
ciate regional conservator for the Soil 
Conservation Service. 

Subsequently he was director of soil 
conservation for the Department of 
the Interior, leaving that post in 1938 
to become Western Pine’s chief for- 
ester with offices in Portland. It was 
from there that he moved into the 
office of the WFCA. 


Tree Farm Program Shows 
Steady Gain 


The industry-sponsored Tree Farm 
program gained 3,399,700 acres in 
1957, reaching a total of 44,947,917 
acres in 45 states it has been announced 
by C. A. Gillett, managing director of 
American Forest Products Industries, 
sponsor of the program. 

The year-end figures showed 11,163 
certified tree farmers, including indi- 
vidual landowners and forest indus- 
tries. 

Florida, first state to 
million-acre mark in eertified Tree 
Farms, maintained leadership with 
4,519,798 aeres. Other leaders include 
3,909,193 Oregon, 
3,861,832 Alabama, 3,832,694 
acres; Washington, 3,775,916 
Texas, 3,630,695 acres, and Arkansas, 
3,422,667 acres. 


the 4 


pass 


Georgia, acres; 
acres; 


acres, 


Mississippi continued to lead in the 
number of Tree Farms enrolled with 
1,177. Texas dedicated its 1,000th Tree 
Farm in November. 

Oklahoma became the 45th state to 
activate the Tree Farm movement. 
With formal launching this spring, 
Delaware will become the 46th. 


Wood Industry Progress 
Conference Scheduled 


A conference dealing wholly with 
progress in the wood industry will be 
held March 30-April 1, 1958, at the 
Hotel Syracuse in Syracuse, N. Y. 
Jointly sponsored by the Wood Indus- 
tries Division of The American Society 
of Mechanical Engineers, the Eastern 
Canadian Section of the Forest Prod- 








forest 
and wildlife ecologist Casey E. Westell, 
Jr. (left), Manistee, Mich., received a 


AMERICAN Box Board Company 


Soil Conservation Certificate of Merit 
from the State Association of Soil Con- 
servation Districts at their annual meet- 
ing in East Lansing, Mich., in January. 

Awards Chairman Benner, Lenawee 
Soil Conservation District, in making the 
presentation said that Westell had im- 
pressed the Association with his ‘‘devo- 
tion to the cause of good land use’’ and 
effectively demonstrated that ‘‘the for- 
est resources of Northern Michigan may 
be developed to the mutual advantage of 
industry, recreation, and the farmer.’’ 

Westell heads the American Box Board 
Company’s program to coordinate game 
and timber planning for private land- 
owners. 





ucts Research Society, and the North- 
east Section of the Forest Products 
Research Society, the event is expected 
to attract several hundred people. 
Features include reports on “A Cam- 
era View of Russia’s Forest Indus- 
tries’—an eyewitness account by the 
chief of Canada’s forest products lab- 
oratories; ‘“Granuplast Molding”; 
“Performance of Circular Saws’; and 
surveys of laminating progress, abra- 
sives. Two panel discussions, “Basic 
Wood Research,” and “Toubleshooting 
in Gluing,” are also on the program. 
On the last day of the meeting, par- 
ticipants will visit the Hugh P. Baker 
Laboratory of the New York State 
College of Forestry at Syracuse to see 
demonstrations of modern equipment 
and techniques for exploring the phys- 
ical and chemical properties of wood. 
At the meeting’s most important so- 
cial occasion, the banquet on March 
31, Dr. Frank H. Kaufert, president 
of the Forest Products Research So- 
ciety, and James N. Landis, president 
of The American Society of Mechan- 
ical Engineers, will address the guests. 


Economist to St. Regis Position 


St. Regis Paper Company announces 
that Gerald S. Gilligan has joined the 
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Company as market analyst and econ- 
omist. Mr. Gilligan was formerly 
senior economist and head of Forest 
Products Economies at Stanford Re- 
search Institute with headquarters at 
Portland, Ore. He was project leader 
on the §.R.I. report prepared for the 
Weyerhaeuser Timber Company, titled: 
, “America’s Demand for Wood 1929- 
1975.” 

Ile will have his headquarters at St. 
Regis’ New York office. 
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Strong, 
2 Steel 


THE RENOWNED 


CHARLES H. RICH 


"Forest Fire Fighting Tool” 
Write for Prices and Descriptions 


218 W. Bald Eagle St. 
Lock Haven, Pa. 


Infringers and 
imitators warned. 


Chrome 
Durable 


C. H. RICH FOREST FIRE TOOL CO. 











PACIFIC WEATHER SERVICE 


WEATHER: Forecasts—Warnings— 
Modification. 
Fire Danger Rating—Instruments 
J. B. "Ben" Melin, Meteorologist 
1222 N.E. 117th Ave., Portland 20, Oregon 
AL. 2-5410 








iit, res— With i 


16 mm. Color Sound Motion Picture 
$85.00 FCDA approved—Preview Free 


FIRE-FIGHTING FILMS 
74 President Street, New Rochelle, New York 








TREES FOR FOREST PLANTING 


PINE*SPRUCE 


We have grown Pine, Spruce and other 
conifers for 50 years. 
KEENE FORESTRY ASSOCIATION 


BOX 378, KEENE, NEW HAMPSHIRB 








CHRISTMAS TREE 
SEEDLINGS 


PLANT A CROP WITH A FUTURE! 


Growing Christmas trees beautify idle 
land, earn satisfaction and profits. We 
offer a wide variety of seedlings and 
transplants. 
Write today for Price List and 
Planting Guide. 


PAINT CREEK NURSERIES 
R. D. 1 SHIPPENVILLE, PA. 

















Consulting Foresters 


Professional Services Offered by 


Members of the Society of American Foresters 








Land Surveyors Consulting Forest Engineers 


BELANGER and BOURGET 


86 MOUNTAIN HILL, QUEBEC, 


P.Q., CANADA 
Forest Surveys and Forest Management and 
Inventories. Estab- Logging plans. Loca- 
lishing of boundary tions for Wood indus- 
lines. tries. 








POMEROY & McGOWIN 


FOREST MANAGER S 


Monticello, Arkansas Chapman, Alabama 











KeiTtH Cranston, Forestry Consultant 


Service to Industry — Personnel Placement 

1. Listing of men available for jobs 

2. Listing of jobs and employment possibilities 
Leland, Mississippi — Headquarters in the Delta Hardwoods 





A Southwide Professional Service 





GEORGE BANZHAF & COMPANY 
622 Morth Water Street MIL WAUEEE 2 BRoadway 6-2062 


Consultants to the Wood Using Industries 








CONSULTANTS in 
FORESTRY and ARBORICULTURE 


Appraisals Site Planning 
Forest Inventories Landscape Development Plans 
Timber Cruising Service Municipal Shade Tree Programs 


North Eastern States 


CAPITAL FORESTRY CO., INC. 
2967 TROY ROAD, SCHENECTADY 9, N. Y. 


Est. 1930 E. L. Hanpy, President Phone STate 5-828! 











TIMBERLAND MANAGEMENT, INVENTORY AND APPRAISAL 
OVER 50 MILLION ACRES SINCE 1910 


JAMES W. SEWALL COMPANY 


FOREST ENGINEERS 


OLD TOWN, MAINE 


BRANCH: JAMES W. SEWALL CO CANADA LTD FREDERICTON, NEW BRUNSWICK 
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New Executive Secretary of 
Pulp and Paper Association 


Robert E. O’Connor has been named 
executive secretary of the American 
Pulp and Paper Association. He fills 
the vacancy created by the death of 
Earl W. Tinker December 31, 1957. 

O’Connor has been associated with 
the organization for the past ten years 
and served as assistant executive secre- 
tary in recent years. 


Industry Land Supports 
Heavy Sportsman Use 


More than 13,000 Oregon and Wash- 
ington sportsmen hunted on Crown 
Zellerbach’s 12 Northwest tree farms 
during the 1957 hunting season. They 
bagged a total of 2,264 big game ani- 
mals, including 1,609 deer, 455 elk, 162 
bear, 27 coyotes, and 11 bobeats. 

Clarence W. Richen, manager of the 
company’s Northwest timber  opera- 
tions, said “All of our tree farms were 
open to hunters and fishermen in 1957, 
continuing Crown Zellerbach’s long 
established policy of recreational use 
of its lands.” 

Total deer harvest and number of 
hunters declined in 1957 compared with 
the 17,000 hunters and their bag of 
2,815 deer in 1956. Foresters said this 
drop was caused by postponement of 
the Oregon deer season to a later date 
because of dangerous fire conditions 
on the scheduled opening day. The elk 
score was up from 410 in 1956 to 500 
last year. 

George H. Schroeder, Crown Zeller- 
bach’s chief forester, reported three 
hunter-caused fires with less than an 
acre burned. In one case, Schroeder 
said, a pair of hunters spotted a fire, 
notified company fire wardens and 
fought the blaze until fire protection 
crews arrived to extinguish it. He said 
the hunters’ prompt action averted 
what could have been a serious fire. 


Weston Receives 
South Mississippi Award 


J. Roland Weston, consulting for- 
ester of Bay St. Louis, Miss., received 
the 1957 South Mississippi Forestry 
Award for outstanding contributions 
to forestry in that section of the state. 
The presentation was made at. the 
South Mississippi Forestry Field Day 
held on the Harrison Experimental 
Forest near Gulfport October 31. 

Weston was the first person from 
Mississippi ever to receive a degree in 
technical forestry. He attended the 
University of Washington. 
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Public 





Supervisor Shift on Black Hills 
National Forest 


Grant A. Morse, forest supervisor 
of the Black Hills National Forest at 
Custer, S. Dak., has been promoted to 
assistant regional forester in the U. S. 
Forest Service Regional Office in San 
Francisco. His new assignment is chief 
of the Division of Information and 
Education. Howard C. Lee, staff as- 
sistant on the Boise National Forest 
at Boise, Idaho, replaces Morse at 
Custer. 

Regional Forester Donald E. Clark 
announced these personnel changes in 
the Rocky Mountain Region and said 
the effective about the 
middle of February. 

Morse transferred to forest super- 
visor at Custer from a similar posi- 
tion on the Targhee National Forest 
in Idaho in 1955. 


moves were 


Howard Lee, who will succeed 
Morse at Custer received a BS degree 
in forestry at the University of Cali- 
fornia in 1932 and an MS degree in 
forestry from Yale University. He has 
served with the Forest Service since 
1933. 


Heads Lake States Disease 
Research 


Dr. Ralph L. Anderson, _ plant 
pathologist at the Lake States Forest 
Experiment Station for the past five 
years, has been appointed chief of 
the Division of Forest Diseases at the 
Station. This was announced in Jan- 
uary by Director M. B. Dickerman. 

A graduate of the School of For- 
estry at the University of Minnesota, 
Dr. Anderson conducted research for 
several years on forest diseases for the 
University and for the Bureau of 
Plant Industry, U. S. Department of 
Agriculture. After obtaining a Ph. D. 
degree in plant pathology in 1952 
from the University, he was appointed 
to the staff on the Lake States Sta- 
tion to take charge of forest disease 
research and surveys. 





Porcius F, Crank, Jr. 
Consulting Forester 


Point Harbor North Carolina 














Rautpen L, ANDERSON 


Receives Meritorious 
Service Award 


Alfred E. Fivaz, industrial specialist, 
Forest Products Division, U. S. De- 
partment of Commerce, was, in Febru- 
ary, recipient of that Department’s Sil- 
ver Medal Meritorious Service Award. 
Mr. Fivaz has also been named to serve 
as a member of the President’s Confer- 
ence on Occupational Safety, sched- 
uled to meet in Washington, D. C. 
March 25-27. 


Forester Participates In 
Manager Development Program 


Robert D. Hostetter, Bureau of Land 
Management, Medford, Ore., is parti- 
cipating in the Department of the 
Interior’s 1958 manager development 
program being con¢cucted in Washing- 
ton, D. C. 

Conducted jointly with the U. S. 
Civil Service Commission, the program 
is designed to develop executive ca- 
pabilities among persons in the middle 
levels of federal service. Hostetter, the 
only forester in the 11-member group, 
is currently responsible for resource 
management planning in the million- 
acre Medford Forest District. He is 


chairman of the Columbia River Sec- 
tion, SAF. 
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R. B, SHANNON & ASSOCIATES 
KITTANNING, PA. 
os 
REGISTERED SURVEYING 
CONSULTING FORESTRY 
PHOTOGRAMMETRIC 
CARTOGRAPHY 
Phone: Kittanning 42-4941 








JOHN G. GUTHRIE 
Consulting Forester 


BOX 517 WIGGINS, MISS. 


PHONE WALNUT 8-4958 








PAUL T. WINSLOW 
Consulting Forest Engineer 


ESTIMATES—APPRAISALS—MANAGEMENT 
STAATSBURGH-ON-HUDSON, N. Y. 








POND & MOYER CO., INC. 
Consulting Foresters 


Bett A 





4 
ppraisais— 


voys 


Machine Tree Planting Service 
107 HOMESTEAD RD., ITHACA, KM. YF. 








WILLIAM J. BOZETT 
Consulting Forester 
Member, Association of Consulting Foresters 
Timber Management & Marketing 


LOGAN OHIO 








PAUL M. SANDERS 
Consulting Forester 
916 YEON BLDG. 
PORTLAND 4, OREGON 
Telephone: CApitol 8-3536 











NORTHERN TREE COMPANY 
Professional Forestry Services 
Thomas F. Schweigert, Pres. 

Member, A iation of O: lting Foresters 


Penney Building 
Petoskey 








Michigan 





oS Foresters — Timber Cruisers — Appraisers — Surveyors 


Domestic and Foreign Timber Data 


CHARLESTON 


SOUTH CAROLINA 
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ADIRONDACK FORESTRY, INC. 
David E. Strong Donald £. Peterson 


Consultants 
Estimates, Appraisals, Marketing 
Management Plans, Tree Planting, Preservation 


WILMINGTON, NEW YORK 








Consulting Forester Forest Surveyor 
JOHN STOCK 

Specializing in Adirondack Forest 
and Tax Problems 


Box 311 Tupper Lake, N. Y. 








ALBERT G. HALL 


Forestry Relations Counsel 
Consulting Forester 
Member, Association of Consulting Foresters 
810 18th St., N.W., Washington 6, D.C. 








LOGGING COST ESTIMATES APPRAISALS 
SURVEYS AND MANAGEMENT CRUISING 


INTERMOUNTAIN TIMBER SERVICE 


Know Your Timber Values and Logging Costs 
THOMAS (Tom) C. CLIFTON Tel. 2-4300 


Consulting Forester 4101 State St. 
Boise, Idaho 








WILLIAM H. PRICE 
FOREST MANAGEMENT 
Specializing in 
Timber Tax Problems 


2626 W. Lynn—Seattle 99, Wash. 
Al der 7482 








WILLIAM A. EASTMAN, JR. 


Consulting Forester 
Complete Professional Service 


SEATTLE 1, WASHINGTON 


410 j. GREEN BUILDING 
"Phone SEneca 2814 








TIMBER MANAGEMENT SERVICE 
R. W. MEZGER 
Consulting Forester 
Member, Association of Consulting Foresters 


Klamath Falls, Oregon 








FRANK J. LEMIEUX 


Forester 


833 WHITNEY BUILDING 
NEW ORLEANS, LA. 














THOMAS G. CLARK, 
CONSULTING FORESTER 


FOREST LAND 
MANAGEMENT CO. 


P. O. BOX 1046 
MORGANTOWN, W. VA. 
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GAINESVILLE, FtA.— F, E. Wilson, district agent for the Seaboard Airline Railroad 
Co., is shown presenting a copy of the railroad’s Forestry Bulletin for November 
to University of Florida President, J. Wayne Reitz, far right. The issue features 
the work of the University School of Forestry. Looking on are provost for agricul- 
ture, Willard Fifield, second from left, and Dr. C. M. Kaufman, school director, third 
from left. The presentation took place in the University president’s office. 





Boise National Forest 
Supervisor Retires 


Retirement of Kester D. Flock, 
National Forest supervisor, 
Boise, Idaho, effective March 1, was 
announced in January by Regional 
Forester Floyd Iverson, Intermountain 
Region, U. S. Forest Service. Howard 
E. Ahlskog has been named his su- 
Announced plans ealled for 
transfer of Mr. Ahlskog from the 
position of supervisor of the Kootenai 
National Forest, Libby, Mont. 


Boise 


cessor. 





Education 


North Carolina to Offer 
Merchandising Course 





Establishment of a new four-year 
course in Lumber and Building Ma- 
terials Merchandising was recently an- 
nounced by the School of Forestry at 
North Carolina State College. 

In making the announcement, Dr. 
Richard J. Preston, dean of the School 
of Forestry, and Prof. Roy M. Carter, 
head of the Wood Technology Cur- 
riculum, said the course was set up in 
response to industrial needs for highly- 
trained personnel. 

Graduates, they said, will have a 
broad background of training in busi- 
ness methods, administration, sales, 
distribution, marketing, and the tech- 
nology of products and materials used 
in structures and construction work. 

Students will be enrolled in the new 
curriculum during the fall semester 
starting in September 1958. 

North Carolina State College is the 


fifth school in the nation to inaugurate 
such a training program. Other institu- 
tions previously establishing courses 
are Michigan State University, New 
York State College of Forestry, the 
University of Minnesota, and the Uni- 
versity of Missouri. 


Yale Acquires Graves Papers 

The personal papers of the late 
Henry S. Graves, first dean of the 
Yale School of Forestry and a pioneer 
in American forestry, have been ac- 
quired by the Yale University Library. 

These papers, which inelude his 
diaries, provide a major documentary 
source about people and events in the 
administration of the U. 8S. Forest 
Service from 1910 to 1920 when he 
was chief forester. 

The diaries of the Yale Dean, in 
which he often expressed his most 
personal opinions on controversial sub- 
jects, cannot be published, although 
they are available for purposes of 
documentation. 

Dean Graves’ papers were donated 
to the library by his widow, Mrs. 
Henry 8. Graves, it was announced by 
George A. Garratt, dean of the Yale 
School of Forestry. 


Engineer Joins Michigan State 
Staff 

Appointment of Mr. Byron M. 
Radcliffe as an associate professor has 
been announced by Alexis J. Panshin, 
head of the Department of Forest 
Produets at Michigan State University. 
He will supervise the Residential 
Building curriculum with an enroll- 
ment of 150 undergraduate students. 
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Mr. Radcliffe was previously direc- 
tor of engineering and research, Place 
& Company, South Bend, Ind. Prior to 
that he was director of the Wood Re- 
search Laboratory at Purdue Univer- 
sity. He is an engineering graduate of 
Purdue. 
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FPRS Announces Executive Office 
Building Plans 


Construction of a new national ex- 
ecutive office for the Forest Products 
Research Society was started at Madi- 
son, Wis., in late December, according 
to Frank J. Rovsek, executive secre- 
tary of the 3,800 member organiza- 
tion. 

The new office building will embody 
many new forest products materials 
and techniques designed to demonstrate 
the precision and elegance of fine 
workmanship inherent in forest prod- 
ucts as structural and decorative ma- 
terials. One of the outstanding fea- 
tures will be its cantilevered exterior 
design. Laminated wood post and 
beam design will constitute one of the 
principal architectural features of the 
building. 

The building will be situated just a 
block from the U. S. Forest Products 
Laboratory, with which the Society is 
closely associated and draws on for 
technical assistance. 

A 30- by 50-foot structure, the 
building will have offices on two levels, 
providing a total working area of 3,000 
square feet. Its design allows for ex- 
pansion, and the unit is expected to be 
valued in excess of $60,000 when the 
initial construction is completed. Com- 
pletion is expected to take place in 
time for the Society’s 12th National 
Meeting at Madison, Wis., June 22-27, 
1958, at which time the building will 
be dedicated. 

A unique aspect of the building pro- 
gram is that almost all of the build- 
ing materials and funds are being con- 
tributed by member companies and 
individuals. The materials and fund- 
raising program had in January 
reached a total of $40,000 toward the 
goal of $60,000. 


Heads Range Management Society 


Dr. R. S. Campbell has been elected 
president of the American Society of 
Range Management for 1958. The So- 
ciety is a scientifie organization for 
advancing the intelligent management 
and use of range and pasture lands 








R. S. CAMPBELL 


and related resources of soil and water. 
Its purposes are to assist ranchers, 
teachers, and grassland technicians to 
keep abreast of new methods and new 
forage plants, and to create public 
appreciation of range resources both 
nationally and internationally. 

The Society was organized in 1947 
and is the only American scientific or- 
ganization devoted solely to sustained 
yields of grasslands and sound graz- 
ing management. It has more than 
3,000 members, mostly from the west- 
ern United States, but with good rep- 
resentation from the South and from 
several foreign countries. 

Dr. Campbell is chief, Division of 
Range and Watershed Management 
Research of the Southern Forest Ex- 
periment Station. His headquarters 
are in New Orleans. Since he joined 
the station in 1943, he has made ex- 
tensive studies of forest range grazing 
and range livestock production in the 
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Deep South. He has written many 
bulletins and articles on the subject, 
several of which have been published 
in cooperation with the Louisiana 
Agricultural Experiment Station and 
the Louisiana Forestry Commission. 

Dr. Campbell was editor of the 
Journal of Range Management for 
, three years, and served as vice presi- 
dent of the Society in 1957. 


Canada Host to World 
Congress of Botanists 


The Ninth International Botanical 
Congress will be held August 19-29, 
1959, at Montreal, Canada. 

The ten-day meeting will be one of 
the biggest scientific gatherings ever 
to take place in Canada. Some 4,000 
participants are expected from all 
parts of the world. 

Dr. W. P. Thompson, president of 
the University of Saskatchewan, has 
been named president of the Congress. 

The University of Montreal and Me- 
Gill University will share in the honor 
of entertaining the Congress. 








TREE FARM 
MANAGEMENT SERVICE 


1166-7th Avenue, West, Eugene, Oregon 


Protection—Reforestati I tory 
Utilization—Research 


Verne D. Bronson, Chief forester, Phone 5-5371 











Reforestation Arboriculture 


S. GAYLEY ATKINSON 
Consulting Forester 
Huntingdon Road 
Huntingdon Valley, Pa. 








FOREST PROPERTY 
Estimates—Appraisals—Management 
Prentiss & Carlisle Co., Inc. 


107 Court Street Bangor, Maine 











Topographic Mapping 
Timber Stand Maps 
Land Classification 


660 HEGENBERGER ROAD 





FOREST MANAGEMENT 


Haass, Sassi GF Wl 


MAPPING AND FORESTRY SERVICES 


General Photogrammetric and Forestry Consulting Services 


Forest Development Studies 
Forest Inventories 
Forest Appraisals 


OAKLAND 21, CALIFORNIA 
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Products & Equipment 


Forestry Employment 





New John Deere Equipment 


Two new tractors—a crawler and a 
wheel-type—and several new major 
items of matched working equipment, 
all designed and built for industrial 
uses, are announced by the John Deere 
Industrial Division, Moline, Ill. They 
are now on display at John Deere 
dealerships throughout the U. S. and 
Canada. 

Eye appeal and ruggedness of con- 
struction are evident in the 440 Series 
Tractors and in the new protective 
front grille and extra-heavy east grille 
frame, which requires no extra guard. 
Room is provided between the grille 
and the engine on the new Crawler 
for front-mounted, crankshaft-driven 
pumps. 

The 440 Crawler is mounted on two 
heavy steel cross members that absorb 
shocks and_ stresses from _ front- 
mounted equipment such as_ loaders 
and bulldozers. Strength and durabil- 
ity are designed into the power train 
and track essemblies of the crawler. 

The 440 Wheel-Type tractor has a 
new heavy-duty front axle and sup- 
port. Built-in power steering for this 
model is optional. 


New Tree Girdler 


Joe H. Brady and Associates, of 
Birmingham, Ala., one of the South’s 
oldest and largest chain saw distrib- 
utors, announces the production of a 
new manually operated tree girdler. 

The precision-made tool weighs only 
21% pounds and can easily be carried 
in the hip pocket. It consists of a 33- 
inch length of specially designed cut- 
ting chain with hand-molded grips at 
each end. The Brady girdler is de- 
signed effectively to girdle an average 
4-6 inch cull hardwood trees, including 
hickory, in less than 20 seconds. 

The following information is given 
by the company: the tool is simple in 








operation and has 26 tempered chrome | 


cutting teeth which are exactingly ar- 
ranged to provide fast, sure, and safe 
use with the very minimum of effort. 

Large cutting teeth start the groove 
easily. Eight inches of double chain 
at each end widen the kerf and then 
a single chain section moves freely and 
quickly to complete the job while the 
user has to work only half way round 
the tree to get a complete girdle. 


Washington 6, D. C. 


Positions Wanted 


Forester, B.S.F., 1952, M.S.F., 1953, Univ, 
of Mich. M.B.A. (General Business) 1958, 
Univ. of Wash. Age 28, married, 2 children, 
Part time forestry experience includes photo- 
grametry, veneer mill, and some woods experi- 
ence. Presently teaching NROTC at large uni- 
versity. Being released from Navy June 1958, 
Desire position in private forestry or teaching, 





Interested in Northeast or Lake States, but 
no restrictions. 
Box C, Journal of Forestry, Mills Building, 


Washington 6, D.C, 





Forester, graduate Yale M.F. 1954. Age 26, 
single. Experience since 1954 with U.S.F.S, 
in Northwest in protection, planting, cruising, 
timber appraisal, forest inventory, and forest 
management, Also minor experience previously 
in Northeast. Detailed summary of experience 
upon request. Interested in teaching or chal- 
lenging position with medium-sized organiza- 
tion in field of forest management. 
Box D, Journal of Forestry, Mills 
Washington 6, D.C. 


Building, 





Forester, B.S.F., University of Idaho, 1954. 
Age 28, single, veteran. Presently employed 
in farm forestry work with state agency. Ex- 
perience in fire control, timber management, 
and recreation, 4 summers experience U.S.F.S, 
Desire employment in Western United States, 
but will consider other locations, 
Box E, Journal of Forestry, Mills 
Washington 6, D. C. 


Building, 





Forester, B.S.F., Michigan State College 1951. 
Age 31, single. Six years previous experience 
in forest land management, forest products re- 
search and personnel management with private 
industry and federal government. Desire posi- 
tion with progressive private industry. Will 
consider any position related to forestry. Resu- 
mé available upon request. 
Box F, Journal of Forestry, 
Washington 6, D. 


Mills Building, 


Forest entomologist, Ph.D. Age 35, " married, 3 
children, Experience: forest entomologist, U. 8. 
Dept. Agric.; four years university teaching 
and research; publications. Desire rensaadl 
and/or research and teaching (emphasis on 





research opportunities). U. 8S. or Latin 
America. ; 
Box G, Mills Building, 


Journal of Forestry, 
Washington 6, D. Cc. 


Forester, B.S F., 1954. Age 29, married, 3 
children, Seeking forest management position, 
preferably in Piedmont Region. Four years ex- 
perience with pulp and paper industry in 
Southeast. Three years as company forester in 
management field, and one year as_timber 
cruiser and buyer for wood dealer. Experi- 
enced in timber and land management, cruis- 
ing, fire control, planting and reforestation 
timber sales, land acquisition and surveying. 
Box I, Journal of Forestry, Mills Building, 
Washington 6, D. C. 











Forester, B.S., Forest Management, 1954 and 
M.S., Forest Management (Economies), 1958, 
Colorado State University. Age 25, married, 
no children. Ordnance maintenance shop of- 
ficer, U. S. Army two years. Experience in 
forest management, utilization, marketing re 
search, lumber grade recovery studies, teach- 
ing, and operation and programing of ma- 
chine computational equipment (IBM). Ex- 
perience is in the Rocky Mountain Region. 
Box L, Journal of Forestry. Mills Building, 
Washington 6, D. C, 

B. S. in Forestry, June 1958. “Would like em- 
ployment in Arkansas-Missouri area; will con- 
sider other locations, Age 30, have a family. 
Box J, Journal of Forestry, Mills Building, 
Washington 6, D. C. 











B.S.F., 1956, Univ. of Missouri. Age 
Will complete two years of active 
Summer 


Forester, 
24, single. 
Army duty the latter part of June. 
experience in forest inventory and surveying 
in both eastern Tennessee and central Arkan- 
sas, plus three months of fire control in Mis- 
souri before entering Army. Desire position 
in private industry offering advancement op- 


portunities. Southeastern states preferred, but 
other regions considered. 
Box K, Journal of Forestry, Mills Building, 








JOURNAL OF FORESTRY 
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greater 
skidding 
power! 


because it’s a half-ton 
more tractor! 











Up to 1,000 pounds greater built-in strength 
and traction weight than other tractors in the 
45 hp class is one reason why the Interna- 
tional® 350 Utility logging tractor gives you 
greater log-skidding power on turns, on the 
straight-aways, in mud, for short or long hauls. 
Greater traction for bigger loads, greater 
stamina to cut maintenance costs—both are 
reasons why you can count on the International 
350 Utility to boost logging profits. 


Work-speeding, time-saving options include 
integral power steering that doesn’t “‘kick 
back” on rutted woods roads. Torque Ampli- 
fier drive with 10 speeds forward provides up to 
45 per cent greater pull-power for quicker starts 
with heavy logs deep in the woods... then 
steps up speed, on the go, in any gear, without 
shifting! 


























Averages well over 300 bf per haul, reports R. D. 
Jones, Lacy, Ark., of his three International 350 Utility tractors 
equipped with half-tracks. Exclusive front bolster design 
makes it easy to attach locally-made pan guard and bumper. 












Ask your IH Dealer to demonstrate these fea- 
tures that make the 350 Utility logging tractor 
head of the 45 hp class! Also, ask about the 
new International 330 Utility for greater 
strength and stamina in the economical 35 hp 
class. There’s an IH dealer near you—Call 



















him today! 
SEE YOUR ® 
INTERNATIONAL HARVESTEP 


DEALER 





Now you can get a heavy-duty tractor in the economical 35 hp 
’ : one, ‘ . International Harvester Products pay for themselves in use— Farm Tractors and 
| 
class! It’s the new International 330 Utility with all the optional features of Relenint .. Sabie. .. Garamueail Wied tetas... thster Teuthe.. .Com- 
the bigger 350 Utility. struction Equipment—General Office, Chicago 1, Illinois 


Nake more money with Homelite 


This man is making more money 
with a Homelite 6-22 chain saw. It cuts 
so fast that he can buck a 20-inch log in 
18 seconds, fell trees up to seven feet in 
diameter. One of four Homelite models, 
the 6-22 is a good example of the plus 
value you get with Homelite: 
you get speed and power thanks to a 
revolutionary, new intake valve, posi- 
tive-action fuel pump and diaphragm 
carburetor. The 6-22 packs 6 full horse- 
power into only 22* pounds. 
you get light weight that’s easy to 
handle all day iong with less fatigue in 
even the roughest terrain. Balanced de- 


— 
As Little as $4.87 Weekly + 
after small down payment 
Homelite’s quick, easy finance 
plan lets you buy now, pay in 
small weekly installments out } 
of the money you earn with | \ 
your new Homelite chain saw. } 





sign lets you cut easily and smoothly in 
any position, any type cut. 
you get dependability with famous 
Homelite short-stroke, high-compres- 
sion engine that stands up under the 
grind. Maintenance and down-time are 
lower, too. Homelite design increases 
engine life, cuts gas consumption. 
you get fast service from the Homelite 
dealer near you. He’s factory-trained 
and stocks spare parts for quick service. 
Prove to yourself that Homelite 
chain saws cut 5% faster than any 
other saws in their horsepower class. 
Have a free demonstration today. 


LL OMELITE 


A DIVISION OF TEXTRON INC. 


4103 RIVERDALE AVE., PORT CHESTER, NEW YORK 
Canadian Distributors: Terry Machinery Co., Ltd. 


TRY ALL FOUR—CHOOSE THE 
ONE THAT SUITS YOU BEST 


@ HORSEPOWER 


Model 4-20, cuts’ 
trees up to 4 feet in bi 
diameter. 4 horsepower, ry 
20* pounds. Rugged ult 
gear drive gives you 
consistent, dependable 
performance 


G worserower 
Model G=-22, most 


versatile gear-drive 
chain saw. 6 horsepower, 

22* pounds. Cuts trees 

up to 7 feet in diameter, 
choice of straight blade 4)) 
and plunge cut bow, 4 


brush cutting and clear- See ae 


\ 
as 
ing attachments. 





G worserow 


Model EZ-6G, fa 
est-cutting direct di 
chain saw. 6 ho 
power, 19* por 
Fells trees up to 5 f 
in diameter. Powe 


Wu. light weight, precisi 


‘ZF worsePpow 
Model 7-29, 


powerful one-man cha 
saw you can own, 
horsepower, 29” po 

belt drive. Fells trees 
to 10 feet in diameter, 


*Less bar and chain, 





ells trees 
diameter, 


d chain, 








